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ABSTRACT 

This document reports, ^n 14 innovative programs in 
the United States which promise to have the most effect on staffing 
patterns and teacher roles. The innovative practices are in three 
categories: a) differentiated staffing — horizontal and vertical; b) 
technology-dependent innovations; and c) open learning plans* Among 
the conclusions drawn by the author are that a) reducing 
teacher/pupil ^atio is neither the most effective nor the most 
economic method of increasing productivity; b) the incorporation of 
innovations into schools often causes unexpected changes in the goals 
of the innovator; c) many programmatic innovations are the first 
steps toward more effective staff utilization; d) when innovations 
are introduced^ there is a tendency to hire new personnel rather than 
retrain the existing staff; and e) innovations tend to increase the 
number and complexity of instructional decisions on the part of 
teachers. The report suggests some implications for staff utilization 
policy 9ind maintains that the most expeditious way of increasing 
product ivity is to increase teacher effectiveness through the use of 
noncer^ified staff, improved middle-management concepts, and the use 
of instructional technology, (HMD) 
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In this paper v;e v/ill in three parts briefly describe the 
traditional school in the United States^ spell out certain 
dii"!*(:n3 j c:.:; of fonrtc' n ::o:lcct(:d Innovative practices^ and 
indica-to oi,ir conclusj.ons alonr^ v;lth iTr.plications for polj.cy. 
In addition; there is a bibliography and an appendices. 

Part I: Description of the Traditional School 

The majority of schools in the United States are organized 
on a graded^ self-contained class basis. About tv/o school 
systems in ten vise some non-^graded orr.anizaticns . About 
four systems in ten use tearf] teaching in the eleir.entary 
school and four in ten in the secondary school. In the 
majority^ however,, one teacher v/ith one group (class) of 
students for one year in a separate room is the usual 
pattern; hence^ the "self-contained^' classroom descriptor. 

In the United States^ scshools (usually a number of elementary 
and secondary ones) are administered as a unit called a 
school system or a school district. Not all schools within a 
system necessarily use the same organiza-uional patterns or 
staffing patterns. The school system, furnishes specially 
trained personnel to provide support services to classroom 
teachers within the school system. There has been a signifi- 
cant increase within the last five years in the number and 
type of specialists .employed. Common types are: guidance 
counselors^ psychologists j remedial reading and math special-- 
ists^ social workers^ speech therapists, and the like. 

Most of the schools are graded. This means that students are 
assigned when entering school to Grade 1 whether or not they 
have attended nursery school or kindergarden. The students 
progress from Grade 1 to Grade 2^ etc.^ secondary school end- 
ing with Grade 12. Normally^ one year is spent in each grade. 
Probably^ the majority of elementary schools operate largely 
on a "non-fail^^ or age promotion basis rather than on rigid 
content standards covered by examinations. Length of the school 
year is governed by the state. By far^ the greatest number 
operate on a nine-month^ l80-day school year. The majority have 
a school year composed of two semesters. A voluntary summer 
session is common in school systems of large or medium size (over 
3^000 students per school district). This means teachers are^ 
for the most part^ unemployed during three months of the year. 

Elementary School 

The mean number of students enrolled in 1973 was 591 per school 
and the mean number of educators (teachers and others) per school 
was 26. The mean class size was 27 pupils. It is common for 
pupils to arrive at 9:00 o'clock and to leave at 2:00 o'clock 
for younger students and at 32OO o'clock for older ones. The 
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students arc randomly •a::si^;ned j that is, the grov;pings into 
claG.:cs jr. not on IQ or aciiic wxment baacs unless some very 
scricuo probl'-jr:! c>:i3tG in v:hich case slightly leas than half 
O-T c;*^. v.uaiJ uj;ru:-tjc ^c:..^ special i^roupjii^S* The teac:ior 

; v/'lo In u :.^ir-ccntainod cla.:crco::. cnvivoni-Ciit 
han n ccr.*:! d :r*^bl ? nrcunt of freedom in the toachinc strntcr;ios 
he iVju.y c.jyicy. i.t.: j.j re^i/ricucd, oi" course, by such thii.^s aj 
t]:c rr nr-r^l. c]Ac':i r^-.crX cxrortnticns, the teaching rater j lis 
available, the classrcon facilities, and the attitude of school 
administrators and parents. Surprisingly, there is much less 
variation in teaching stylo from tcac)ior to teacher than one 
v/ould expc:ct. Teachers tend to teach like the cupervisins 
teacher by whorn they were tutored and are not, probably because oi* 
syctcTn expectations, very experimentally inclined. 

Secondary School 

The mean number of students enrolled in 1973 v'as 1,264 per school 
and the inean number of teachers per school was u3« Most second- 
ary teachers teach five classes per day, comprising a total of 
133 students. Secondary students comionly arrive at 9:00 o'clock 
and leave at 3:00 o'clock nlthcugii there are many activities 
scheduled In the building at other hours, such as club meetings, 
athletic events, drammatic events, etc. In schools where many 
students are bussed, esoftcially in rural areas^ there are limi- 
tations on extra-curricuiur activities because of decreased 
use of the school building for an extended day. Until recently, 
these extracurriculur activities supervised by teachers were 
considered a part of the teachers* assignment. Lately, there 
has been a trend toward either reducing the assignments during 
the regular school day for teachers so assigned or paying extra 
for the overtime.** The school day in the secondary school is 
connonly divided into six ^O-roinute periods « Students register 
for four academic subjects which usually meet daily for recita- 
tion, lectures, laboratory work, discussion, and receiving of 
assignments. The term ** academic* subject" as used here would in- 
clude not only subjects such as literature, mathematics, science, 
and the like but also fine arts, business education, and other 
vocational education courses. In addition, students may take 
other courses such as physical education, music, or art which 
may not meet daily* This schedule means that the student has 
some unaasigned time each day for study, library work, and the 
like. Most teachers have one period per day for student or 
parent conferences, class preparations, and the like. Because 
there is much freedom of choice of curriculum, there tends to be 
some **natural selection** and, therefore, the classes are not as 
heterogeneous as in the elementary school, especially in Grades 
11 and 12. 

Teachers are ysually grouped into academic departments such as 
language arts, foreign language, math, science^ etc* The 
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tcaohcrc at the nvcor.rnry level, even iTiOre than at the cle:;.cnt:iry 
levcli tend to operate Individually in self-contained claGsroom 
units. 



about 27 st^^dents per tencher and th'^^t of the nocondary teacher 
is about the saine — about 27 students nu^t in each of five diTfor- 
cnt classes. The National Education Association of the United 
States v;ith 1,^00,000 nerbers advocates lov/erin^ tliis pupil- 
teacher ratio on '^h^ prey.loe t}iat the result v:ould be hif.hor 
quality oducaticn and a ;;orkload for teachers moi*e coirjiiens urate . 
v;ith productivity anJ efficiency. In iro^t industry, a lov;cr 
ratio than 27 to 1 in fact exists for managers and workers. 
Certainly, it ha.:; ber.-n pointed out, the role of the ttaclicr 
working with immature persons, makes it even more critical to 
have an appropriate relationship of children to adults. 

Research has not clearly shown a relationship between class size 
and educational results. There are many reasons for this. 
Several factors contribute to the quality of education, and it 
is difficult to isolate the effect of one single factor by hold- 
ing all others constant. Also, there is the problem of establirh- 
ing quality standards against which the effects of class size are 
to be measured. For example, one could argue that class size has 
little effect if the goal is retention of factual information and 
the method is lecture. 

An interesting study was reported in 1971 by the Institute of Ad- 
ministrative Research at Teachers College, Columbia University, 
(3 ). They assessed with trained observers 20,000 classrooms 
using four criteria of quality: ' individualization, interpersonal 
regard, group activity, and creativity. The researchers found 
that, when measured against these indicators of quality education, 
there was a strong relationship between the class size and the 
score for that class. Quoting from the report: **There are three 
breaks at the elementary level that have reached the significant 
factors-^hen the class size drops from about 23 students to below 
23; when it drops below 13 students and again when the class size 
drops to less than five students.** 

At the secondary level, the critical breaking points are 10 and 
13 pupils per class. Teaching techniques changed as the class 
size changed. Some techniques achieved one or more of the four 
criteria better than others and those used in the large classes 
were the least effective ones* According to the study, it appears 
that the most economically efficient pupil-teacher ratio can only 
be established in relation to the desired goals. 
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The Rand Corporation conducted a study of outstanding Mi (-hlfAn 
cchoolG in 1973 nd found that the top Michigan schools; Iiad 
. cnallcr clr^nr: ;'::'":er:, rcro tcachr^rs v;lth fivo or TiOro yr^>":; of 
experience, and more ceachers earning $11,000 or rrcre annually, 
Tjiciic result urcvidad strong evidence that such schools vjcre 
rot ntatlrtjc^i qiJ^vVa.* 

Tasks of Teachers 

The teacher's ''day" as we all know, is more than the time the 
teacher sr-ondr, In clnss, face to face vrith students. One mv;rt, 
therefore, consider hcv; the teachers spend their "toachlnj^" 
time; that is, the TOJ'S he spends on various teaching stra '.egrlcr. . 
One must also consider tine spent on other assigned responsibili- 
ties, both professional and non-nrofesslonal. 

The Institute of Administrative Research study referred to above 
has collected data concerning the percentage of time teachers 
spend In various teaching styles or techniques. The table below 
summarizes their findings. (3). 

TABLE 1 



Elementary and Secondary Observations 
Scored by Style of Educational Activity 



style 


Elementary 


Secondary 


Question/Answer 


.16 


.19 


Discussion 


.08 


.11 


Lecture 


.02 


.10 


Small Group Work 


.06 


.04 


Library Work 


.01 




Individual Work 


.14 


.14 


Denonstratlon 


.03 


.04 


Laboratory Work 


.01 


.05 


Test 


.03 


.07 


Hovle 


.02 


.03 


Television 


.01 




Other 


.10 


.09 


Seat Work 


.30 


.11 


Rehearsal 


.01 


.01 


Pupil Report 


.02 


.02 



Very few teachers have sufficient tlBO during the "school day" 

to handle more than the face-to-face teaching, student conferences. 



^Reported In "Report on Education Research" Washington, D.C.: 
Oapltol Pubs, Inc., July 4, 1973« P. 4. 
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and the noQcztzary clc>«lcn.l and other non-urofcscioiiil aspects 
of their asGj f';rr.ent* Tcuclicrc in the United Staten have been 
objoctinc to- the increase in these non-professional chores • 

Af'?:'.\r t'^.n nr--f-oi c *^^^^ t^^o tc-ichcr orcn^cs In inr^tmct- 

iona] planniivT, ncloctinr^. or producinc tcnching materials, 
Cvudl.i :--:"-j'-5 i-y^i.-iii}.: .1 I lorn: y pujvnt oonfcrcnc 1::^;, - 1 
froni tire to tir.e in scttirs objectives and cuvricuDum pJannjt:r 
on a broader basils tlian for his ov:n classes. The amount cf lire 
per week such activities consume depends on many factors iiuch a 3 
the ago of pupils and subjects taur.ht, the experience of the 
teac}:cr^ scl-jool sy:;tcM str^jidardj and pi^essures, and the teacJ-Ci*' s 
ovm prof csslonai standards. 

Summary 

As has been stated the majority of classrooms in the United 
States can be described as graded and self-contained, function- 
ing under the leadership of one teacher. This is what in this 
paper will be referred to as the traditional school. 

In most schools and classrooms Instructional goals include acquir- 
ing the skills of literacy and computation; extending the abilty 
to communicate; understanding and practice of citizenship; familiar 
ity with the arts Including experience with some form of artistic 
practice — usually in vocal or instnmental music and art; 
achieving an historical perspective through the study of local, 
national, and world history and geography; understanding the 
fundamentals of science; becoming familiar with a variety of 

careers and. in some cases, competent in one of them because of 
the school program. 

Such a description should not imply that all classrooms classified 
as traditional are alike in organization, methodology, or inter- 
personal relationships. Teachers are being taught how to use 
a variety of instructional strategies and how to Mtch these 
strategies to objectives. Tnis leads to more variance in the roles 
of teachers but it has little to do with staf iring patterns and 
hence with the subject of this paper. The next section of the 
paper will deal with some innovative practices which either change 
the staffing pattern of a classroom or school or have potential 
for so doing* 



Part TI: Tnr^ovationr; Affcctlnr: Teacher Tasks 

In this sccticii wo deal vjlth iniiovations which appear to have 

nn ':*rrc:Ou on ^ p:-^r roU -^nd "'■'>mr:.^ patterns. Ir.fcrr.ation 
about those innovative tictivitles has cone from the literature, 
ir.cIudXM£; artioit J in Jou}'iK'iis ar.d reports of research studies, 
thrc".' ii r/. : .:*v:* v:V'.:^ 5 r .'^ '. j.'r'/^.ls ncscc^atccl vri'th t-.-c v?.ric*-:' 
activivies ana tiU-uv.gh a quCoi^ioiinairc developed for the purpo::e 
of tijis study. It is shov;n as Appendix I. 

Three catccories of innovations have been soinewhftt arbitrarily 
developed. In tho first. \:c discunc dlf f ^.^rcntlatod ^f^lnr 
and further divide that cat ''^ory into norizonval dif rercnuiato^i 
rtafflnrr r^nd vc^rtical differentiated staffing. VJe then describe ' 
several forms of tecli: .olcr>y-dcpcndent ins true tion ^ and conclude 
Pf.rt II \!ith four exn.ripJcs of v:h:;t v:e have chosen to call open 
J earning p.lan ^ . Clearly, there is overlap a:nong these catcf.orles; 
their primary usefulness is that they made our job of describing 
more manageable. 

Differentiated Staffing 

Staff differentiation in the public schools of the United States 
is not a nev; concept. The purposes and manner of implementation 
have undergone and are still undergoing change. The oldest 
model of differentiation was teacher/principal/superintendent 
with teachers being viewed more or less as interchangeable parts 
which performed like tasks for like pay. Departmentalization 
by subject areas offered a degree of specialization, but chiefly 
in terms of the content with which each teacher dealt. The 
adding of supervisors and specialists and, in about 19^8, non- 
certified staff as teacher aides and assistants represented 
another type of differentiation. The roles were additive to the 
classroom teacher and did not result, to any degree, in differentia- 
tion of roles among teachers. 

Tean teaching was Introduced In the mid 1930* s. Vhile affecting 
the way teaching is performed, it causes only occasionally differ- 
ent Job descriptions or pay scales for teachers. In other words, 
in team teaching the differentiation Is ^horizontal** in nature — 
different tasks but equal in value. 

In the 1930s and 1960s, the National Association of Secondary 
School Principals started a series of staff utilization studies 
under the leadership of Lloyd Trump. By 19^0, these had developed 
Into an Innovative strategy commonly known as the Trump Plan which 
promoted new ways of organizing students and teachers to accomplish 
the teaching/learning tasks. The thrust was to utilize variation 
In size of student groups depending on the nature of the learning 
task — large groups, small groups, and Independent study — 
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accompanied by flexible sc}iC(V. ling (variable time allotted per 
l(:'n'rji!if: tac;-. 1 . Today, 1 cci.tln\.lii,^ Itr: lendorslnVp in 

prof^rnn^ refincr.cnt and lir.ploricntaticn atratecy in v/hat iri called 

t:*u A.-kO^- -.oji^l ^^C* CCxJ xi'uJcCw iiiVOlvili^^ J » ^c;iOul«J« 

Thr^ irnovtivn -r^^'^\'^TC in tr'.»n r^chinf, chiefly at the elc- 
i;.ciiUur^ .Lv. . . , u'i'sj l.Ao.^^ j.ojclc at ^iiO ;^»eccj ♦ jc;.ry Ic.ol, 

hnve inf3* .:rr:?.1 'viriircio cf cchoclc and alec have prepai'od t}:o 
way for nore radical cxpcririCntation in staff utilisation in- 
volving hiorarchiaJ or vertical differentiation of teaching 
f*arf3 ar,.i Ti dop'-rtnro fron the siiv^^o nalary r.c}^.edule. The 
firjt such cxperir.iont in differentiated Gtaffinr, v/aa conducted 
In Temple City School District, California in I968. 

The U.S^ Orfice of Education itself has funded 2^4 model projects 
vaiicii ly moot UiiG definition: "A teaching hierarchy v;ith 

extensive vertical and horizontal* differentiation of roles and 
with Job responsibilities keyed to a differentiated pay scale.** 
(11:8). 

Supporters of differentiated staffing see in it possibilities 
of overcoming some current problems in education. 

1. Teacher Role Dissatisfaction 

As teachers* competency increas3s^ there Is no longer 
Justification for instructional decisions being made by super- 
visors and administrators further removed from the clients and 
little better prepared to make the decisions. Teachers are de- 
manding inclusion in instructional decision-making. Differentia- 
ted staffing provides a mechanism for accomplishing this. 

2. Lack of a Career Ladder 

Salary Increases jji the traditional school depend on 
years of service and number of college credits accumulated, not 
on the nature or quality of the services performed. Teachers 
who wish to advance In their profession must become supervisors 
or administrators. Good teachers should be able to earn as much 
as administrators while following a career as a classroom teach- 
er. It is reconmended, therefore, as a means of providing this 
ladder by many developing differentiated models, that salaries 
for some classroom teachers should be at least two times the 
level of the lowest classroom teachers* salary. 

3* Cost Effectiveness 

The input/output model of efficiency is being applied 
to the schools as educational costs increase. The educational 
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establishimcnt ' s anriv;cr to quality irr.provemont ic to make the 
schools rcro Vftn:-*-:! :^ V vi:-,; by odrlinr^ "r^oro of Game," Staff 
c:'"" * ^ ' * • ' • v:itli uce of para -prof ossionals pro- 

vlucj u po^;.l*.^L .L.xUiatlve to be tested, 

4. More Hur.ane p^nd Individualized Instri^ctjon 

Criticr. z^iy that r.choolG dlr>pGnGc Icck-step educa- 
tion geared to :iiddle class students who arc print oriented 
and acadciracally J::otivated, The students of the scliools, as 
well, are becorr^ing nore varied in their social background, 
educational interests, and style of learning. Teachers, too, 
vary as to the kind of student;: and content vrith v/hich they 
are riioct effective as v:ell as finding thcmGelves more success- ' 
ful v/ith certain teaching s*.ylos than v/ith otliers. 

In the section follovring, four oxainples of horizontal and tvio 
of vertical differentiated staffing are described. 

Horizontal Differentiated Staffing; "3 on 2" in Hawaii 

In Hawaii, our only state with a single unified school district, 
the elementary schools were plagued with a double problem — 
large classes of youngsters in contained classrooms and great 
heterogeneity caused primarily by differing language patterns. 
The solution created to solve the problem was the *'3 on 2 
Program." In this scheme, which is being increm^^n tally imple- 
mented, three teachers assxAme responsibility of two groups of 
about 32 children each. In some situations there is an element 
of differentiation in that teachers with varying backgrounds 
are placed in the team of three so as to berter match students 
and teachers. Advocates of the plan say that this approach is 
better than reducing the size of contained classrooms because 
it creates settings in which professional collegiality can 
grow and be beneficial to a specific group of learners. 

The initial capital investment fpr the "3 on 2 Prograa*' is not 
as high as might be expected because in most cases a single wall 
between two classrooms could be partially removed in order to 
create a double classroom fron an existing "egg crate" building. 
The continuing costs are, of course, high because of decreased 
student/teacher ratios. Tlriere is evidence in improved standard- 
ized test scores that the program is Justifying its costs. 

A second exajnplo concerns the various flexible scheduling enter- 
prises where the overall pupil/teacher ratio remains the same but 
the ratio changes significantly given the task to be accomplished. 
There are few formalized expressions of this approach; there are 
scores of informal ones since all teachers in some way or another 
will vary the size of the group with which they are working be- 
cause of the nature of the particular learning tasks at hand. At 
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or in certain advc^nced matli cIuggcjs and l:ir{^;;ur 
ones in Phynic^Jl Education or music. In the section of this re- 
port v:hich dealo v:ith differentiated staffing ajid later in thi:; 
jcction V'iien v;e v;ill toucl; cn teain teaching,., attention is Given 
to the rr.oro xO'irv^l v:ay3 de viced to chance ration dependinc on 
task. 



IGE is a c'orrrehor nlvc ryntcTi cf schooling at the eleirientary 
level. The stern includes a niodc;^ of instructional program- 
ming for individualized ij:istruction, neasureirient devices and 
C\^.^xv t:iL!i i^rcccd u- ci>"i-rlculu!n i^^atorials, a :netliod to bring 
about |..rGd;ic"-ivL' ■io:;:c-3C: ncl relation?;hips, and a p^.^ograni to 
facilitate the aJoption of IGE in tlic schools. This systen^. can 
be vicualxzed ar, f ollov/s : 

ik3ih;.ictio:.al PROGR/^iM:-:n:G model ii; ige^ 
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state LIk cducationa] objectives to be attained by the student 
population of the building attcr a year and longer tliue periods 
in tern^ of levels of achievement and other performance related 
to each curriculum area and In tcrui5 of other values and action 
patterns. 



Estimate the range of cbjcctivcs that may be obtainable for sub 
groups of the student population. 

7f 



Assess the level of achieVencnt > learning style and motivation 
level of each student by use of criterion-referenced tests, ob- 
ssrvstion schedules and work samples with appropriate-sized sub- 
groups. 



Set specific instructional objectives for each child to attain 
over s short period of tint. 



Plan and implement an instructional program suitable for each 
student by varying (a) the amount of attention and guidance by 
the teacher, (b) the amount of time spent in interaction among 
students, (c) the use of printed materials, audiovisual mater- 
ials and direct experiencing of phenomena, (d) the use of space 
a(id equipment (media), and (e) the amount of time spent by each 
student in one-to-c*ne interactions with the teacher or media. 
Independent study, adult- or student-led small group activities 
and adult-led large group activities. 



Assess students for attainment of initial objectives end for 
setting the next set of instructional objectives. 



leaesess the student's 
characteristics 



*Next page. 



ImplesMt next sequence 
in program 



^ : ■ ^ , 

[Objectives n ot attained | - ^ Objectives attained | 

— I V 



{ ree4beck Lo« 

^ MM mm» — — 
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IGE ic l^cir^r de^^olopcd by the VJir.comin Recrarch and Pcvclopr.rnt 
Center for Cc;^:niti*/e J,c:\rn'jn(\ v:hcrc rrach of the oririml reso:iroh 
on learninc^ irjatrucv^ion, and indivlduaj diifei'tncc cciitiiiucG to 

pram nr, it ir; novr soon in rr.ovo then o';0 schools in 1^1 states • 



• : he c ^^■"■t 



r:a t.i or 



or i:;- 



structi on, inc J iulin.<7; the patterns oi' Gvaffiiig so that inati'uco- 
ionul p.L:uinin.; ana irhpluJiA li oa uion can occur. Tiie' ICi^ or^;ani::a- 
tional arrange::^-enr in which the program occurs is called the 
inultiunit school. 

ORGAlIIZATIOi: OF ■ r^JLTIl ^iIIT SCHOOL VJITil 600 i^UI^ILS^* 



Central Office Staff 



Unit A 
1 Unit Leader 

4 Teachers 

1 Instructional 
Aide 

1 Clerical Aide 

ISO Pupil9» 
Age S, 6» 7 



State Deportment of l^.ducation 
Consultants 



Principal 



Unit B 
1 Unit Leader 

A Teachers 

1 Instructional 
Aide 

1 Clerical Aide 

ISO Pupils, 
Age 7» 8» 9 



Unit C 
1 Unit Leader 

A Teachers 

1 Instructional 
Aide 

1 Clerical Aide 

150 Pupils, 
Age 8, 9, 10 



Unit D 
1 Unit Leader 

4 Teachers 

1 Instructional 
Aide 

1 Clerical Aide 

ISO Pupils 
Age 9. 10, 11 



♦ Copied From Individually Guided Education and the Multlunlt 
School^ A Publication of the National School Public Relations 
Association^ Washington, D.C.: The Association, 197^* p. 7. 

Copied From Individually Guided Education and the Multiunit 
Schools A Publication of the National School Public Relations 
Association, Washington, D.C.: The Association, 1972. p. 8. 



o 
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IGL' y inotruc oloiial i;K'/Ler l:il3 are dcGigned to support t)ie iniilli- 
unit or 'y:u-j :.:^zlcii. CiJrri<'UJur toj'xol.-^ arc ri.i}'o;3(iy on V.iv r:nr- 
ket or arc bojn^ r^rc^nared in rcadin;', motivation, jr:at}:icr:aticr' , 

P'our tnrJ'.n c^- ^ir^f-t Tly^i.^ TC^ cnrriciiT'ir: devolopr ont v;ork ^c. it 
tUi.uj i^juoj il: u:.^; ^^j.'vj; lU'i; oi' ^.fjrlalG Oi' iii the v/crl; oi' 

the bui."!d:bj£;-ba;;L:i] i)j::t}*i;ctio:i?v.l i.n:r;ro7c.r;':ent ccj !>7ii tto^.'r. : 

--Petomining vrhat is reasonable for children to learn 

v:lt;^in a r,}.\cn currlcviliir '^rca; 

--V<f}iich children need to learn v;hat — asses^^mcnt tools 
related to eaci] curriculur area; 

--Defining effective vjayG of teachin^^, the skills or con- 
ceptc to be learned; 

— Determining v^ays of knowing what each child has learned.* 

Initial per pupil costs for n^aterials are about $10.00 hisher than 
usual. 

IGE has not identified a satisfactory procedure for relating costr: 
and achievement. Generally, the multiunit organization is being 
run at the same or only slightly higher costs than traditional 
organizations. Evidence, based on eight years of research Indi- 
cates equal or greater gains in achievement based on standard 
instruments and significant gains in such important characteris- 
tics as learner self -concept; attitudes toward peers, teachers, 
and other adults; school morale; vandalism to school property; and 
attitudes toward the community. 

Horizontal Differentiated Staffing; NASSP Model Schools 

The NASSP program has several baisic goals including: creating and 
providing varied strategies and environments to matcn individual 
differences among learners and differences cimong teachers; to more 
sharply define teacher roles (as distinct from aides and others) 
and to cause the principalis role to be one of participant in in- 
structional improvement work, leaving management functions to 
others; to sort out essential learnings for students and to reduce 
what Is required thus allowing more opportunities for pursuit of 
student's own interests; and to develop better methods of evalua- 
tion« 



♦Curriculum theorists will recognize these four tasks as similar 
to those proposed as basic to curriculum development work by 
Ralph W. Tyler in Basic Principles of Curriculum and Instruction > 
Chicago : University of Chicago Press, 1950. 
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Trump and Geort;;iades have described several characterist j cs of 
the progr^ur. : 

a. The principal spaiido uhroe-f ourths of his time 
vrori-.iii^^ vliL'>..c - ly *vrith teachers to improve in:.;truct- 
i.on and Icnrnin^;. 

b. Differentiated staffing and other arrangcrients 
produce changed roles for teachers. 

1) Instruction Assistants (avero.ge of 20 hours 
per v/eek per teacher) oversee pupils^ independ- 
ent study\5 etc.j Clerks (average of 10 hours per 
week per uoachcr) keep records^ etc.; General 
Aides (average of 5 hours per vreek per teacher) 
perfomi tasks not requiring conipetence in sub- 
ject areas or clerical skills, 

2) Teachers are scheduled an average of not 
more than 10 hours per week with pupil groups 

(2 hours vrith large groups^ 8 hours with small); 
the balance of 20 hours ^ mostly on school premises^ 
are. for keeping up-to-date^ developing materials^ 
evaluating^ conferring^ and supervising, 

3) Most teachers serve a new role as teacher- 
councrelor (helping about 35 pupils individually 
to plan^ schedule J and change their independent 
study time and collecting information about each 
pupil's progress and difficulties), 

4) Teachers work individually in offices or in 
groups organized by departments or on some other 
basis • 

c. Individualized learning nethods emphasize moti- 
vation^ con*tinuous progress^ self-direction^ individual 
scheduling^ personalized evaluation^ and attention to 
personal needs and interests^ while maintaining pupil 
accountability , 

d» Curriculum revision separates basic^ essential 
learnings from other learnings that mainly are approp- 
riate for pupils with special talents and interests. 

e. Improvement of teaching and learning requires 
that money and facilities be utilized differently. 

1) Financial input is analyzed in terms of 
gains (product output) in the foregoing -items 
♦a^» 'b^' 'c^» and ' d» (principalis role^ teach- 
ing roles ^ individualized learning^ and curriculum 
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>^ v:'^. M >:^, J^- 7 \ . tiL in those areas do 
not iicceoo.vi'ily cost more. 

in^' crntoro (both kinda: Gtiidy nnd v/o>"k ) for 

cril.l -rrc jrj rop '.ir'^s and for teacher offices 
and v/orkrccns; ;> few spaces are needed for 
large -f.roup instruction (motivational presenta- 
ticns) . 

3) rj'Jorltles for now ccnstructicn or for pur- 
ch:..r:o of .v.;i^^pllcs c.nd couij-.rrjont are ba^ed on 
what v;ill produce the most good for the most 
pupil 1:. tor.. : of the goaJ s of the teacliln,:- 
learning methods in tjie Model. 



f. Increased enphanis on evaluation is essential to 
provide feedback for directing further inproveincntc, 
and to produce confidence In the changes, (10 : IO9-II8) • 

Clearly, nev; teacher roles are required in such a school prcgran. 
In some schools these roles are acquired by reducing the scheduled 
class meetings per week in order to give teachers time for Indcpend 
ent study and the development of materials for pupils' continuous 
progress. In others, teachers are helped to develop continuous 
progress materials for pupils to use, including adapting their 
current basic textbooks, the development of "guidesheets" that 
help students to become more independent, and the preparation 
by the staff of a learning package so that they become familiar 
with more sophisticated self-directing, self-motivating, self- 
pacing materials for pupils. Also, teachers are helped to im- 
prove their methods in conventional classrooms by helping teach- 
ers to reduce the amount of time that they talk to the entire 
class (hopefully, not more than 20^). In contentlonal settings, 
attempts are made to increase the quantity and improve the quality 
of independent study periods. In these periods, the emphasis is 
less or credit material and more on audio and visual materials. 
In many classrooms, instead of the conventional, and practically 
useless, recitation*^ or total -class discussion, classes are 
being divided into groups for discussion purposes or for '^buzz 
sesBions.*' Pupils are being helped by teachers in these con- 
ventional classrooms to learn how to discuss and to learn better 
haw to relate to each other. 

Trujop and Georgiades propose several new ways to use facilities 
and money: 

1« Reduce overcrowding by introducing more l^ndependent 
study, large-group instruction (presentations), and small- 
group diacussion. 



n) ^l-rovo a vralT betv:oor tvro c]?3nroonn nnd 

in scnii -circuit 1 fashion to face the prer.entor 

•■ ' ' yvc' \^ cn t;.- * 'ji''lrv^ .^jdo 

nov: rovo^T^d hy o certain or r;roon paint); tliin 
laciliit;/ i.o\..K^^ tv;lce a;: mny pupils as in ccn- 

b) Inccall tv;o paiaitioiis in a convontioiial 
clar.srcori: to produce 3 si:iall-grovip diccuccion 
roovirj, subctJtutjnc chairc in a circle for 
Gchccl zliz * t'.ia arrajir^crncnt acr'c::.:.:odatr r» 
50 percent r.oro pupils in the sane space. 

c) Change clac^ rooms into study and v/ork 
ccntcrc j'cr Ind '.pc::iont rtririy; cchcd^^lc nore 
pupils for soiae super^/iscd study and v;ork in 
the cominunity, vxith appropriate arrangements 
for accountability. 

d) Convert corridor, lobby, and cafeteria spaces 
Into independent study areas; pupils can walk 
through ouch areas v:hile other pupils are v/orking, 
especially under flexible and individualized schedule 
arrangements. 

2. Make better use of the potential talents of the pro- 
fessional staff: 

a) When a teacher retires or leaves, use the salary 
to employ clerks, instruction assistai ts, and general 
aides. 

b) Gradually increase the number of qvalifled adults 
that serve the pupils while reducing the number of 
certificated teachers,, at the same time increasing 

the time that teachers have free from scheduled classes 
of pupils. (10:118-119). 

An analysis of the model plan makes clear two Important points. The 
basic interest is not in saving money. (The article from which the 
above was quoted is titled "Doing Better With What You Have" I 
Trump admits that In the early steps of implementation, costs are 
frequently higher because of expenditures for such items as build- 
ing remodeling. Moat schools, however, can function within the 
normal financial support base even though a few do spend more for 
basic supplies, salaries for non->certlflcated support personnel, and 
for audio-visual materials and equipment. 

Secondly, it is evident that no mention is made of hierarchies of 
teachers or pay differential except between certified and non- 
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certified staff. Some hint of lonc-range iiV:plications arc jn- 
horcnt in tl'ic follcv/ing Gucc^^'^io^'^^ ^or analyzing the present 
Gchoo?. nit'.'ati ori : 

1. In viovf or tiic fact that many studios ncx-i indicate 
t; '"^ t ■( •■•:•«'• ' V'.: f-- '^ir r^:' ' ? ;^ '^r;' r'-cro ccnco}"i::;d "ibciit vjork-- 
ing conditioiiS tlian aoout higher salaries, how rpAich v/ork 
are teaciua's doing nuv; that could he done hy less costly 
clerks? 

2. l!0\T ir.ucji v;ork are teachers doing nov: that could be 
done by part-ti^-^^e in::^ tr^^ction o ssictantr; ^ i.e.;, persons 
Vfith sonic training in the sub joct field or grade level 
of the teacher^ but not necessarily as much training as 
required for certification as a teacher? (Examples of 
such persons are houscv/ives^ college students^ and re- 
tired teachers.) 

3. What are teachers doing nov: for students that stud- 
ents could do for theiTiselves if the students I'lad the 
time^ the places^ and the materials for independent 
study? (Such an arrangement can save teacher time and 
energy while giving students m.ore experience in ^^Learning 
by doing" and "responsibility for their ov/n learning" 
both desirable educational goals.) 

4o Have the techniques of job a^nalysis be.en- applied to • 
the teaching group in order to discover what teachers 
must do and what may be done more economically and effici- 
ently by less costly other persons and/or machines? (10:119-120). 

Vertical Differentiated Staffing; Temple City (California) Model 

The Temple City Model was built around a hierarchial staff dif- 
ferentiation concept. Dwight Allen^, a key architect of the plan^ 
made two basic assumptions. Firsts that a variety of teaching 
roles^ based on task analysis^ would result in more effective 
staff utilization^ and secondly^ that the career ladder concept 
would be an incentive to teachers to remain in the profession 
and more particularly to remain in classroom teaching. 

Table 2 shows the plan of differentiation which was in use in 
Temple City in 1969-1971. (30:79). 
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Tcmpfe City Offft^r cntintcd Stdffing Plan 
1969-71 (Model 3) 







Nontenure 


MASTt:F-l TBACHEH 
DociCiratC or 
cquivofcnt 




Tenure 


SEJVIOH TfcACHER 
M.A. or esjUivjlL-nt 




Tenure 


STAPF TCACHtin 
8. A. and C^hf. 
CrcuLMiii Jl 






ASSOCIATE TEACHFJ? 
D,A. or intern 








100% teaching 
responsibilities 


100% teaching 
responsibilities 


3/5'5 stnff 
leaching 
rebponiihilil.os 


2/5'5 staff 
teaching 
resr>ons»hililios 


10 Months 
$6,500-9,000 


lOMr^nths 
$7,003-11.000 


10-11 Months 

soo-iv.roo 


12 r.K>nihs 
$15,61o-5.'n000 




INSTF'^UCnC\'AL A 


IDE II 




INST^lUCl lOrJAL AlOt 1 C'l .OCO- 7.r.oo 


CLEHKS$5.000-7.DC0 



Several problems still remain unsolved in the Temple City 
Model plan: 

1, Some teachers, especially the older ones, feel 
their status exid prestige has been reduced, 

2, Differentiated staffing did net necessarily re- 
sult in differentiated instruction. 

3. New teaching roles rend to be covered by adding 
nev/ positions rather than by redistributing tasks to 
available staff, 

4. The hierarchial structure tends to become more 
rigid rather than more flexible as time goes on. 

Those closely related to the Temple City work have concluded 
that a major achievement has been the active involvement of 
teachers in the decision-making process. 

Vertical Differentiated Staffing: Mesa (Arizona) Model 

While the Temple City model was based on a new organizational 
pattern or structure of staffing, the Mesa, Arizona plan is 
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brrcd on n. nroccnr: noo.ol f.ron which ntnffinr -i^nttcrnc cr;n 
c::io:'^:c, jJho -.cca i.'oiel ic Vc-ccu on thecc ideac: 

(1) :Iov; torchin.^ fnnctionc or roles should be based 
on iieodc ::.tjCoi}i:.:.^jn'i oi lo::rncrc3, 

(2) ilo Derrnanont hiere,rchy of teacher roles should be 
established; tlio roles should shift as student needs 
shift. 

( 3) Different ir:.l pay is of scco.adary i:r.::or tanc^ • 

( /; ) ■r!':7:-':asir on "cut^'^t" (rtudont resvltr) is r::ore 
important than on "input," 

Jaineo Zaharis describes the goals ond objectives in this way: 

General Goal ; To specifically improve pupil per- 
for:,:ance of the I.Iesa Public Schools' program. 

The Lljssion : To develop a more flexible and re- 
sioonsive staff deployment model,. 

The Desired Obnectives 

1, A new staffing model which 

a. Is client-centered (roles are based on de- 
fined student objectives and centered on tasks 
to be accomplished from defined student needs); 

b. Creates a model in which roles are fluid 
(that can be changed in relationship to one 
another as the tasks change and student needs 
change ) ; 

c. Fosters a hiMianistic school climate conduc- 
ive to learning; 

d. Promotes a shift from teaching per se, to the 
management of learning; 

e. Provides a means whereby teachers can develop 
a career in teaching as in other professions and 
be paid commensurate with what they may earn as 
administrators if promoted; 

f • Provides a criterion of teacher salary which 
. reflects responsibility and performance of students 
rather than solely time served or units accrued. 
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b. A nyctC'M of contrrctin.'T ir. developer v;hcroby t}^.c 

ciiil. >'wU iu wCu/Jc v;riy rr.d v/hich v.. Jl iiicludo 

nervicec dcrlT-cd, {30:7i'^3). 
The process revolver: r.rcvnd r. ci::-ctcrj problcr-cclvinn nioclel. 

TADLI] 3 (30:280) 
Six Step System Problem Sofving Model 



SystcmArKilysis 




SysttmSynthcstt 



Revtit 9% Required 



1.0 




2.0 


Identify 




Dctermint 


Problem 




Solution 


(from 




Requirements & 


needs) 




AllcrnJttves 



rideiitificatton 



3.0 




4.0 


Select 




Implement 


Solution * 






Strategies 







5.0 

Dctf^rmine 

Performance 

Effectiveness 



Resolution 



The Ueea Project requires Bchool staffs to submit "^bids^ to 
the Bonrd of Sducation for achieving specific outcomes. The 
•bids,* or internal perfonnance contracts, relate objectives 
to real resources such as staff, materials, and travel* The 
asstjunption is that if teachers are to be held accotintable, 
they nnxst be able to control the resources for accomplishing 
objectives* 

Teacher pay is governed by a base coamission with the provision 
for increasing the baseline figure by (a) accepting responsi- 
bilities and (b) being paid additional on the performance 
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i^ro'^ t'lo t'.vo oy''"^^''or of vortic*^! cUf f crcntir ted rtr'fl'inr 
in the i/^::\\,. ^.zio:\.) ; t '.coro wicr.l conr.tructi:: uyjon '.;I:ica ti:o 



i^cnv;ici: Jnrli-'J^i in i: recent book (30:10*]) ryrovidoc thic 
two described c-bove cjid third one: 

TABL 3 4 



TmUtivt List of the Characteristics of Thrct Dif ff rmtiated Staffing Models 
on I'cn Basic Continuums of Project Development 



I. 0»rM««< 



|4#MdM' Wl^t^^f 



•ros«»r«t«i 



•f Mi 



Hi f Wii» H O n 



An evaluation of eighteen diffez^entiated staffing progrcins 
was conducted in 1971 (30043^-361) covering 976 educators 



4 J 



^^^^ r-: !;r.^ ::tr-tcr. 
w..v..i ...o^wi ... uc\v -v^ .v.; v.^.i.ch uci'ined the conrcrot 



rjiiitxo.i c:- wO. :...c:: v.. ; v:ov:: . lov: Structures (uv:c:^-c..- 



i.iClx*-.:onL'.,: i ^iiccJ:: r ccc:-L;r .cni; ^ r)hilot:o ol.i c: 1 b.ruc^ etc); 
tu'iu L.cccv.: u:.bu.lity (:;onitoi"i.n:; L.c.\icvc:;.cnL ) . The study 



in ar'^cc:.:ont with elorr.cntL' covered under ••ncroctuction 

portrnt; accountr/oility ali:o received hit:h r.u.rlzG. 

(2) The plimnin:; conr;ittcc of ell ci.'^htecn i>rc,icctE 
lictod c rot\ "r.^-'rin-^ effective ucc of nvri3.r^:le 
reco:uxcc v.ithin the criictinr cti^ff rtriTcturj b;; '^ro- 
vidin';; torchere v;ith cdor^v.ate non- nrof c5:cion::l help." 
Other i;orlc licted by 2/3 or more oi* the project pl:-.ii- 
nine conr.:ittce v.cre: 

a. Dif f erentir.tinr: ctrff rec^oncibilities based 
on a brca2:do\7n of educational and instructional 

h. Providing each child with leaminc resources 
appropriate to his individual needs. 

0. Relatinc differentiated responsibilities to 
salary differentials. 

d. Providing continuduc and rclcvr^t in-cer/icc 
training based on instructional objectives estab- 
lished by the staff. 

e. Insuring that decisions are influenced by in- 
dividuals who will be called upon to implenent them. 

f . Increasing the staff's professional conmitment 
to the student. 

g. Improving interpersonal relations skills in the 
schools. 
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(3) Tl:o '^o^QCt:: r-rocr tlrrt they hr.vc only bo^-^.m to 
attiiin xho ^'o:.1g they concicier lurjortaiit • 

{/) ...^ ^-r . • -^-r^-s . t!^'P C''^' ■'^^.'^t*"^ r"C:":ccl no^rv'^r^ 

(t>) It IP not !'ncv,Ti yet v;hct];or nturJcntr will Icrrn 
iiioro iinLicr ilc;:ible rtrx xinr", but the indicr.tionc ^o 

...V .J^ .,: w... . .--.^v..'. *. y v-.e r^.w ^c:.<^lc flexi- 

ble ctrffiitr: c.lthou;:li only 74; v;ich to \:ov]: in a cchool 

^- ' ^ • ^ : ciJ-lXC Lit:: cl^ r::- 

ror ^ jnrtr^.^ction. (30:351-352 ) • 

Biff arc nt\: tod rtnffinr; decs not r-i^.arrjitce n^^'cator economic 
of f icicrnc.v; in fret, it tcndr: to be; norc e::*^cncivo in the bc- 
r;innin;* cr.lcfly 'ccc.VlIcc of ctrff trc-inin;: co:;tc ctA the need 
to rcr:o:'iol -hycicrl frciliticr* Alno, the tendency ic to 
ccco*;^..ocLr to t'^:2 nov; ctr.frinc plcji to c::ir.tin;; calr.ricr and 
ctcLifin:: rtructurcc rr.thcr then to r.ub:L:titutc i.vjaedictely 
ones that ai^;ht be more coct effective. 

Technology Dependent Innovationc 

The use of audio-visual naterials occurs or nay occur in all 
the innovations previously discussed. Hov/cveri they were not 
ncdia or tcclinolocically dependent; that in, if the use of 
the audio-visual naterials v/as removed, the instructional 
system would not break dov/n. In this section, innovations 
//ill be discussed that are dependent on one or nore media 
or on a technolo£:ical system. 

The term '^edia*' is used to refer to those natericds and de- 
vices used in the processes of terxhinrj and/or lecminc* The 
term "instructional technology" is defined as a systematic 
r/ay of desicninfit carrying out, and evaluating the total pro- 
cess of learning and teaching in terms of specific objectives 
and employing a combination of human and non- human resources. 
"Process" is an essential element of technology, but not of 
.audio-visual materials. 

There have been a fairly large number of studies comparing 
the use of instructional television, programmed instruction, 
eonputer-assisted instruction, film courses, and the like 
with conventional instruct ion# The ra^earch shows fairly 
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co:iclv.r:ivcl:; t/'.t, w/.ci: v.coi for r^utrbTo ir"^ vircli on:il 
tucliCf t'.-^rc ic 110 ■] -iiif ic'':"t dilTcrcnco between corj- 
vention?.! rnd "the rncdinted lomis of inctrriction. 

to the *^"02*t *^ '~ r"t i^:^lor "^^'.rt r.vc r^^vo^vi'^tc l^or no:':— 
hurinn rcccroor. ;::-^o:'i:..cr/tr.tion v:ixh jh:r ty^-c of differ- 
entiated ctnfrinr: hr:.c been rjlov:er then the eiineri.ncntation 
\;it> hi' n ro::'r:rci:^' -crtly "Lccrure of the trc:^cu.:o;^£: c::- 

xL:;ro i.l^o of teacher c::otituJ.c cuw. te chor 

111 thio ..:;;;vLo:;, ■^'■.I'w:. c--:\;oi*ic:-; of tcc\:::^lo^'^--;:,;?criuo:it 
instruction v;ill be di£:cucr:ed rnd cac'cr. nitcd: Intend vc 
vicG of d GinGlc r/icuiun — clor;od circuit tc?.evii;icn and 
co]a:3Utcr-r,ccir:ted inctniction; nulti-nedir. ucr:;c; and vn 
instructional cysten v/ith mininal uoc of audio-vi cual . 

0"lQsed-C\rc'^ j t ?elov:'rion - ./"^shin^-ton Goi^nt:'^ ' -r ^ Trn^l 

V/ashin-7ton Cov.ntyi Maryland has conr)letcd cevonteen years of 
continuous use of classrocn television. The County covers 
463 square nilos and contains forty-five schools and a junior 
college* The schools are linJ:ed by coaxial cable to forr. a 
closed-circuit .television network. 3±x lessons can be sent 
simultaneously. I.icny classrooms are equipped with two tv/enty- 
one inch television sets* There is also some use of lar^re- 
group viewing of televised lessons. Such areas are equipped 
v/ith several sets or \vith large screens. 

Televised lessons are used at all grade levels, although not 
in all subjects. Elementary pupils spend as much as 13/*' of 
their clacsrocu ti:;.c v.atching* television lessons v;hich vary 
in length from thirteen to tv/enty-five minutes. Junior high 
school pupils spend almost one-third of their tine in tele- 
vised lessons, but high school pupils seldom spend more than 
lOji of their time. 

The studio and classroom teachers form a team. Both are in- 
volved in planning the televised lessons and in the evalua- 
. tion of them. They are paid according to the same scale, and 
studio teachers are chosen from the regular Cotanty teaching 
staff on the basis of experience and ability. The television 
teacher is relieved of all classroom routine, so that he has 
time to plan his lessons v/ith care and ingenuity, develop 
needed instructional materials, and keep them up to date in 
a way that the classroom teacher cannot. 
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A tclcvicod IcsGcn, h^vjc^vor, cannot rroct individu'>l f f eroncon , 
so th^^ clatir,roor teacl^cr usin^ a teacher* s n;ulde plus his ov;i) 
inf;enuity, foJ lows up the televised lessoriG in wayr> to meet the 
I- . * " V' v: . 1. /\ ii^,^. Ct.;v nu:H u 1 r-:t-rj'^ln 

r^y ho nrrd hy t^-* ^ r.r.rnc^' tcnnhert for exarple, to follov; uo 
the convernat.ionai Frcncii tciuf^ht through television from Grades 
3 to ■ , .1 1.1 i:.^.:.:^ >\ ccrd I aiiJ ::u]^;.cr t^ rr; 

vlru'il r^^U'c' nj s . Wr'i r^hln^^'ton County schools have a fairly exten- 
sive educatioi^al resource center to supply such items as slides, 
art reproductions, tapes, records, photographs, and other in- 
structional aids. 

After the introduction of television, there v:aG a noticeable 
gain in stuaciit s chicv;::r;cnt in rr.o.^:t subjects taurVit. This v^.s 
true regardless of grade, subject, range of abili;.y, or class 
slr-c. 'y::o 3 1:^,^0:. Ci:^ i:ty s^-*:^ff does not clai::^ that tele- 

vision v;as solely responsible for the improvement, but they do 
feel that it contributed to the overall situation which made 
the achievement possible. 

Per pupil expenditures in the County including the cost of tele- 
vision instruction compare favorably v;ith those in the rest of 
the United States. A report issued after the first five years 
of the experiment stated: 

The redeployment of personnel and equipment made 
possible by television has produced savings which 
cover the annual operating costs, and in terms of 
duplicating In conventional classrooms what is now 
offered on television, the County' s savings are 
substantial. Without television, the County would 
require more than 100 additional teachers and a 
budget increase of almost $1,000,000 to duplicate 
the courses that have been added to the instruct- 
ional program. This Is more than three times the 
annual operating cost of the television network. 
For example, without television. It would cost 
more than $250,000 annually to provide art and 
music specialists for the elementary schools. 
(15:2). 

The redeployment of personnel referred to is related to the large 
group television viewing mode In use in Junior and senior high 
schools « One example is cited: 

....a Junior high school teacher formerly taught 
five sections of thirty pupils — 150 pupils — every 
school day. This same teacher might now have dur- 
ing the first period of each school day, 120 pup- 
ils (or four sections of thirty) in an auditorium 
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for a lorco-G^^oup television ler;son, Durinc 
the ror.ainder of the day he- mic^t inoot each 
of these four sections, one by one, for class- 

rooi:. • ■ ■^ ihi. . l C M^c ool iV^y, 

thO tr^^o''-.nx' b*^?. in offoPt. ^-IMr^ht olfht ?^(?C*t- 

ions, v;hercris "before he "^nunr.. five; and yc:t 

koens rocords on only 120 pupils inGt<-"*aQ of 1^0, 
Television thus Jjinkes tlris teacher the equivalent 
of one and three-fifths "pre-television" teachers. 
(19:19). 

Coiiiputcr-Assistoj Inst?"ucticn 

CAI is another promisins type of technology with v/hich we in the 
United Stat': 3 have bocn cxperiir.cntin^ over the past decade, With 
the availability of rrio>*e coriputer prograiTiS, more experience in 
the development of software, and the lowering cost of the hard- 
ware, the use of CAI, especially of the drill-and-practicc type, 
has spread from rural schools in Mississippi to large city school 
systems. Probably the iriost extensive use of CAI is with the 
Stanford University drill-and-practice type program in element- 
ary aritherr.atic, which in 1973 reached 19,000 students. Because 
the work of Suppes has been long-term in nature and intensive in 
character, it seems appropriate to explore the Stanford University 
experience before citing specific school experiences. 

Stanford University Computer-Assisted Instruction Experiments: 

Patrick Suppes and staff at Stanford University have had ten years 
of experience with computer-assisted Instruction. (23). The first 
program developed was an elementary mathematical logic which was 
closely followed by the arlthematlc drlll-and-practice program. 
During the ten*year period, these programs have undergone con- 
tinuous refinement, the number of students Involved has been 
greatly expanded, and new subject areas have been covered. There 
has also been some experimentation with some courses where the 
total Instruction was via computer. 

The display device In use consists of a cathode-ray tube, commonly 
called a scope." It can display points of light in an area 10 
Inches high by 10 Inches wide with 1,02k possible positions on 
both the horizontal and vertical axes. In addition, 120 characters 
may be displayed in five different sizes. It is also possible to 
display vectors by identifying the end points* A typewriter key- 
board Is attached to the scope and may be used to send information 
from the student to the computer. There Is much reliance on 
simple, inexpensive equipment. For example, teletypes are con- 
sidered ideal for both experimental and catagoglcal purposes since 
young children can operate them easily. To the teletype, if 
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required, can be added a hcadpr.one Jack v;lth small gain 
anplificr that can convey vocabulary of some 5^000 words. 
VJlth this type of cquipmenT, v/hicli is used in Ihv Stanford 
reading program, the cost of a daily twelve-minute lesson 
per student is about forty cen^s. 

In 1966-67> courses v/ere developed on syiTibolic logic and 
modern algebra, Tiicse were self-contained, tvitorlal, 
conputor-assisted instruction given at a teletype terminal. 
Very little group instruction occurred, but students were 
able to C'.zV, ou;;st:lcr.3 of a cta^f r:c!;tbcr v;l:o v:a3 available 
in the telo' vT^e roo:n. The follov^ing year, elementary Russian 
vras intrcduct-d again as a self-contained CAI program. Later, 
a second year cornputer-bascd Russian course v/as added. Still 
later, a remedial rnathemtics course for college students and 
a tutorial program in computer programming was added. 

In 1968, a CAI program in reading to be used by children in 
Kindergarten through Grado 3 was introduced as an adjunct to 
classroom instruction. It stressed the decoding aspect of 
reading. The CAI lessons v/ere tv/elvc minutes in length, al« 
though one experimental group used programs up to thirty-six 
minutes per day, and the rate of progress per hour was equiva- 
lent to that of the groups usjng three twelve-minute sessions 
indicating that young children did not lose interest in the 
task during the longer periods. 70^ of the teachers in the 
experimental group said that their children interacted well 
with the program and that they did not feel i Gloated or neg- 
lected by the teacher. 

One of the aspects of the investigation of the Stanford Uni- 
versity Project had to do with the feasibility of teaching 
mathematics and reading as an integral part of an elementary 
school program over an extended period of time. In carrying 
out this experiment, teletypes were used in some schools as 
far as 2,000 miles from Stanford' University. In other cases, 
the connection to the Institute's computer was by ordinary 
telephone line. 

In the beginning, the Stanford CAI programs were developed to 
be used in schools organized on the self-contained classroom 
basis. In 1968, experiments started vxlth revising the drill- 
and-practice program in arithematic so as to be more useful in 
a continuous non-graded individualized school program. Suppes 
explains this transition as follows: 

The question used to determine what types of prob- 
lems a child should receive on a drill changed from 
«What grade Is the child In?* and <What is usually 
taught at that grade level?' to 'What concepts has 
this child mastered?* and 'What should this child 
learn next?* 
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Attention to the child rather than to the class-- 
room resulted in a reorGani!z;ation of the drlll- 
and--practice material in elementary-school mathe- 
matics into ungraded .':trands. The student^ v/ork- 
ing on several strands simultaneously^ begins at 
the "bottom of a strand a.nd moves upward on each 
strana as a function of his ability to perform 
correctly on that strand. Since movement along 
a strand depends on the student^ the level of per- 
formance on other strands creates a problem set 
for one student different from the problem set for 
another student, Thus^ unlike in the traditional 
classroom^ each student is solving a different set 
of problems^ and each set of problems contains 
problem types from each strand appropriate to the 
ability level of the student involved. (23:26). 

Montgomery County Public Schools^ Maryland: 

Montgomery County is a suburban area near Washington^ D. C. of 
500 square m.iles V7ith I97 schools and a student population of 
128^000. In 1958, vath a U.S. Office of Education grant, they 
started Research into Feasibility of 'Lea^rnings Employing Com- 
puter Technology (Project REif'LECT). The project nov7 involves 
1,400 students in one elmentary, one junior high school, and 
one senior high school. Subject areas include mathematics, 
industrial arts, history, French, reading, English, science, 
and teacher education. 

Objectives of the project are: 

(a) Identification, within the K-12 curriculum design, 
of instructional elements appropriate for implementa- 
tion by CAI; 

(b) Assessment of the applicability of CAI materials 
produced outside the schools for implementing the pro- 
gram of instruction of the school system; 

(c) Production of a limited number of '^modular in- 
structional packages" for use in CAI set-up, programmed 
for flexibility in mode of presentation to meet the 
needs of individual learners within the overall curricu- 
lum design of the schools; 

(d) Actual participation by students in the use of CAI 
equipment and materials as part of the curriculiom; 

(e) Determination of the feasibility of using CAI facili- 
ties for, testing and test development; 
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(f) Pc^torrrlr.'^tion of relative efficiency anri effectlvo- 
ness of CAI in the Icarninfj* process; and 

(C) - ' cr '-(^ M-e of CM ir. di-;:no-:i:— t;:c 

develcpriontnl ntatus of learnorc and t> eir neodn. 

project: 

"Modular ijiotructional packages, consistinc of computcr- 
assistfid instruction procrarrs v:ith associated equipront 
and ratoririlG i c c:cpcrici;eos lc::dirc to tl.c ritl.ain:;:ont 
of specific to] ?vior?l objectives, are basically of a 
sirr.le concept typo. TIo atter.pt har. been r.ade to develop 
entire units or courses or to fill specific tin:e alloca- 
tions. So'7'cntr. rV^'ii;;3nr:d ernloy a variety cf t]^.c prcr,ently 
known CAI techniques of drill and practice, simulation, 
remote coir.puting, testing, tutorial dialogue, and combina- 
tions of these. Some sef;ments include attempts to extend 
these techniques and develop new ones. Modular instructional 
pack'riges v;lth strai^egies for various student target popula- 
tions, including come vrhich feature learner control of se- 
quence and duration, have been developed. Data collected 
from the use of validated segments is being used in identi- 
fication of the role of computer-assisted instruction in an 
individualized learning system." (25:19). 

Storage units, input-output devices, a central control complex, 
and a station control are used with student stations in the IBM 
1500 Instructional System employed in Project REFLECT. Students 
use Instructional stations connected by cable to the computer and 
its peripheral equipment. Instructional terminals, as the stud- 
ent stations are called, consist of one or more of these compon- 
ents: instructional display with keyboard and light pen, image 
projector, audio equipment, and typewriter unit. 

Experienced classroom teachers develop and adapt materials for 
use In the CAI project. Teachers involved in the project are 
provided with staff development opportunities. A team usually 
consists of a teacher specialist and a number of supporting 
teachers who devote 10?& of their time to the CAI project and the 
rest to regular classroom teaching. Specialized personnel such 
as programmers are employed to convert the authored materials into 
nachine-useable form. 

In the Montgomery County experiment, CAI is considered but one com- 
ponent of a more comprehensive individualized multi-media learning 
system design. Teachers involved in the experiment have found that 
their role changes. They tend to depend upon the computer to pro- 
vide diagnosis ^ drills, and tutorial materials and to aid them in . 
monitoring student progress. Teachers are also relieved of diagnos- 
tic and criterion reference testing and grading and much record- 
keeping. In mathematics, the teachers are also relieved of much 
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of the tine previously required to write problcins an 1 c^^^do 
practice v:ork. 

because CAI is "additive" in I-lontgoriery County, it tends to 

week, i"u v;ould add :ip})roxli::atcly lu/j the per pupil co3t 
of education. L'jC^vjo of lIAc^, they rccc:r.r.cnd tiiat, even 
though CAI is effective, it should presently be used only 
when (1) increased achieveirxnt cannot be realized v:lthout 
it, (2) Itirr^^.-^r class jines can cffs^it sonc of the costs cf 
computer har'av:are, or (3) no other r.eth.od of providing the 
instruction is available. 

Chicago, Illinois I\Jblic Schools: 

In 1971 f CAI v;as introduced into seven elementary schools in 
Chicago. By the fall of 1973* 26 schools vfere involved and 
the number will grov: to 32 by February, 197^. 

The purpose v/as not to replace teachers but to cope with a 
rising teacher/pupil ratio, to personalize instruction, and 
to extend teacher effectiveness. The first seven schools 
chosen were from the poorest economic areas of the city v;here 
reading achievement was one year below grade level or more. 

Three curricula are currently in use: mathematics, grades 
1-6; reading, 2-6; language arts, 3-7. The programs are 
adapted for the Chicago hardware from the materials developed 
by the Computer Curriculum Corporation of Palo Alto, California, 
a firm In which Professor Suppes has played a major role. The 
currlculua are organized In strands so that student needs can be 
met. The reading strands, for example. Include word attack, vo- 
cabulary, literal comprehension. Interpretative comprehension, 
and work study skills. 

In the Chicago schools, there Is a CAI room' where the display 
terminals are used by students. A paraprofesslonal supervises 
the CAI room and Instructs pupils In the operation of the termi- 
nals as needed. There are half as many of the terminals as there 
are students because each student uses a terminal 10 minutes per 
class period In two of the three currlculua or a total of 20 
minutes. This Is considered about maximum student endurance and 
in ten minutes a student gets five times as much practice as he 
would get using a textbook or workbook. 

When a student sits down at a terminal, he simply types out his 
Identification number, his last name, and the first letter of 
the curriculum from which he needs a lesson. The computer re- 
plies, on the screen, ^Thfluik you, Johnny^** using his first name 
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for vcrificn.tion and porncnalizntion. And the Icr.Gon bc.^i.riG 
The central cor-putcr inr.tantly g-jIccIg tiie propc:r GtartiMi;^ 
place for the lessen — dotermlned by the student's ac^ilevenent 
Ic^ ^ 1 n- ■ K:, ■■ » : tr.:. .: \V-r* i-'.yry. : y^ll 'aiJ 

prnctlco Is t.^o '^ot^ed i^rort. Tho oor r^iter ^.^.'^^lor-, a^^.n i ^*nr'' nt:: , 
chocks tyic rojociijc I'or accuracy, evaluates the student's rc- 

Ai' -1 / :• ...^^ c.^ CL.. :.lv>:i:.y, t.nd 

the next seauonce. Students v;ho do poorly on one recr^oncc 
mt£s})t be: brancried in"Uc a remedjal sequence c, while those who 
do v/cll are also branched Into a more difficult sequence. 
Materials are alv:ays dosifrncd to f;^ive iJtudents the practice 
they need to :et the objectives of the course. 

A ITIITVAC ^!18-?11 ccr.p'Jter i3 uscid in Chica{;o. It is connected 
to DIJISCOPE display terminals in the schools using telephone 
lircn for ].in' 'o to the central r.ystcin. There in currently 
no audio component in order to keep the cost at a minimal 
level. The system now in operation could handle 70,000 pupil 
cessions v;eekly and could be available for comniunity use after 
school hours. 

Teachers receive dally class "hard-copy" reports on each stud- 
ent and periodic gain reports from the CAI nystem. These enable 
teachers to monitor student progress, provide individual tutor- 
ing as needed, and plan more effectively the class activities. 

Results for the first year have been published (See Appendix II )j 
those for the second year have not been released as of the vjrlting 
of this paper.* Educators in the Chicago school system are pleased 
with student and teacher reaction and with the results as shown on 
the standardized achievement tests. As a concrete example, absentee- 
ism has been reduced 13^. The Chicago schools plan to extend the 
CAI service to include tutorial lessons, prepared by teachers and 
subject matter specialists, which would teach concepts as well as 
reinforce them. 

m 

Amortized over a ten-year period, capital outlay and annual opera- 
ting costs total $76.25 per student for each curriculur area. If 
a monetary value were put on the decreased need for remedial teach- 
ers and on the fewer teachers required because of reduced student 



♦According to a telephone conversation with an individual in the 
Chicago schools, the standardized test scores are still being pro- 
cessed and will not be available to December. 1973* They expect 
results to be better than in the first year (as shown in Appendix 
II ) because both students and teachers have become familiar with 
the procedure and many of the technological problems were solved 
which in the first year interrupted the computer lessons. 



ERIC 



- 30 - 



failure resultinc in repeating; grades ^ the CAI system could easily 
be viev;ed as cost effective. 

Multi-Mociia U?a(;c - ITirkvrooct Community College^ Cedar Rapids^ Iowm 

This case involves tl^tc ugc of video-tapes^ data processinc equip- 
ment^ and concrete objects in the teaching of v/clding at the post- 
secondary or trade scjiocl level. 

Video taped demonstrations v;ere employed so that repeat demonstra-- 
tionSj so common in conventional welding classes^ v^ould not con- 
sume valuable instructor time. That released time could then be 
used for attention to individuals as they progressed through the 
two basic learning units. These units ^ Basic Arc Welding and Hea-vy 
Industrial Welding^ v/ere divided into eleven modules. A student 
was required to complete distinct steps in each of the modules^ 
demonstrating proficiency in the skill contained in that step^ and^ 
in addition^ passing a v;ritten test before being certified to nove 
to the next modular level. 

A report of the project describes the unique' way of tracking stud- 
ent progress : 

A progress chart v;as visible in the shop and recorded 
the level at v/hich each student was working. In addi- 
tion^ the time each student spent in the shop and his 
attainment level was recorded daily on the individual 
student's class card. The cooperation of Data Process- 
ing then made possible a weekly printout updating the 
instructors' inform.ation about each student' s progress 
and time spent in each step of each module. The in- 
structors used this report as a check to see that any 
student who spent a longer than average time on any 
step received additional individualized attention. 
( 4:14-15). 

PoUi." variables were examined during the project and the results 
were compared to control groups using conventional methods. On 
the first variable^, student-time-consumption ^ those in the pro- 
ject took considerably less time to achieve, the objective of 
learning to v/eld — 19O hours compared with 26l in one control 
group and 233 in another. On a second variable^ dropout rate ^ 
this was significantly lower (.05 level) for the experimental 
group than for the two control groups. On an attitude question- 
naire^ students reported sufficient individual attention was pro- 
vided; 93^ felt the experimental method made such individual atten- 
tion much more possible than in conventional settings. Per stud- 
ent cost to the institution was $105.97 for the experimental group^ 
$203.7^ for one of the control groups operating in a conventional 
manner J, and $183.25 in the second control group. A report of the 
project provides a typical conclusion about high initial costs on 
many innovative activities : 
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The cost analysj.c reported, here and earlier in-" 
eluded the incciriC through tuition^ the cost of 
f:n.G_, rodn. steel, irr^tructo}\s ^ nalarien^ and ad- 
ministration, Hov/ever^ it did not include the 
cost or puLting zhe dei:^ons traticns on videotape 
or t3ie cor:t of t}':e rr:ceiver:3 necessary to slnow 
them. It v;as assumed thrit sufficient savings 
on t]:ie variahlec present In all coir.parable 
quarters V70uld allov/ for recovery over a period 
of time of the capital outlay required for the 
experi]i]ontal presentation method. ( 4:lc). 

System VJlth M ininal Use of A,V, - Individually Prescribed 
Instruc tion Jl.'iyl ) " 

IPI is officially defined as '^a sj^stem of managing instruction 
so that each child's work can be evalu.ated daily and so teach- 
ers can make assignments for each ..nild which are tailored es- 
pecially for him. It is a technologically-based system v^hich 
places heavy emphasis on the process aspect of technology and 
relatively little use of audio-visual materials themselves." 
( 6:27). 

.IPD began in 1964 an experimental and developmental project in 
one school. It has developed and spread until in 1972-73 86^842 
students in 40 states were learning with IPI programs in mathe- 
matics. (Data on the number of students in the. reading and sci- 
ence programs were not available). 

IPI is a diagnosis/prescription system which depends upon se- 
quenced instructional objectives^ each of which is expressed 
in behavioral terms. Pupils proceed independently with a mini- 
mum of teacher instruction^ the teacher using their time for 
diagnosis of pupil needs and the writing of prescriptions. The 
chart on the following page illustrates hov7 the system operates. 
( 6:29). 



ERIC 



- 32 - 



PLACEMENT TEST 
UNIT PRETEST 

PnCSCfil^TlON DEVELOPED 
STUDt.'vJT DEGINS V/OUiCING 

irsinTr^ajCTi'^N'/.!. /.cviviTi-^r. 



INDIVIDUAL V/OrtX 
IN IPI lEACHIJ JG /AATEHIALS 

TEACHER TUTOniNG 

PEER TUTORING 

GROUP INSTRUCTION 

PROJEa WORK 

SUPPLEMENTARY MATERIALS 



ETC. 



STUDENT or AIDE SCORES WORK 
( WHEN APPROPRIATE ) 

r-a STUDENT RETURNS FOLDER TO TEACHER 
^UNIT POSnEST^ 
MASTERY NOT DEMONSTRATED MASTERY DEMONSTRATED 

NEXT UNIT PRETEST 



The teacher spends his time in evaluating progress of individual 
students, diagnosing needs,- preparing individual learning pre- 
scriptions, and in tutoring individuals. The system itself pro- 
vides namy materials for use of teachers in individualizing the 
prescriptions, but since student needs vary greatly, the teacher 
plays an inqportant role in making the system operate effectively. 
Teacher aides are essential to aid in scoring student work, re- 
cording results, and in organizing and dispensing the instruct- 
ional materials. 



ERIC 



- 33 - 



The preGcription sheet is tlie coir.r.unication link between the 
pupil and the ociic^ior Ginco it indicalcG the rcnourcec t::at 
can be ur.d in cbt':inin''^ r '^ctcry of the object Ive. There ir. 
a licavy uce or wori;jiit^cts, huh in sojne progra::iij auch as I'cad- 
±iiC$ tiioi'c iu also u;.:c uuuio r.aocrrlalG, seir-inr.truc oion'il 
ro^dern, .;tcry bock^, and rtCvcjiSo G}Mjetr.. 

Researcii data ixidicalcG that r>tudenLo achieve as well or bet- 
ter, even ones measured on standard tests, as do students, in 
other cleissrooriG. The IPI Gystem has been tested v/ith effect- 
ive roGultG on Gevcral riinority populations. Jar.eG v^ochor, 
who waG inGtrujpxntal in the development of IPI, clalir^s, 

• ••in technology vxill be able to reduce what is 
bojng currently conducted durinf^ the whole school 
day to niuch Icgg time. It will be possible to let 
children learn many of the basic skill subjects 
anytime during the day. We are hypothesizing that 
the typical school day can be reduced to one-quarter 
of the time now spent on these things. This leaves 
a school day in v/hich we can begin to do many excit- 
ing things. ( 6:36). 

Currently, the use of IPI Is more expensive than a conventional 
elementary jchool program, but the costs are gradually being 
reduced. 

Open Learning Plans 

Several attempts to be more flexible and open are now underway 
in several U.S. schools. These attempts r9,nge from opening up 
the dimension of time, to the creation of freer learning environ- 
roents, to new places and ways to learn. Four examples are in- 
ciuaed here which relate to staffing patterns. 

Year-Round Schools 

There Is a growing movement toward schools that are open for 
longer periods of time than the usual nine months, even though 
students would not necessarily attend for longer periods than 
now. The motivation Is primarily economic: Why build and main- 
tain an expensive structure and use It only half of the time?* 
Often, though, another objective Is to capitalize on more normal 
learning patterns by having students away from formal learning 
tasks for shorter periods of time than the usual two months. 



*Sone make a more dramatic argument: There are 876O hours In a 
year; jchool is In session IO80 hours, therefore we use our 
school buildings only 12% of the time. This Is, pf course, ridicu- 
lous^- very few buildings, public or private, are open for more than 
1/3 of the time. 



There are at loar.t t}:ree kindr. of plans. In the fir^^t arc those 
in v;hlch a pcrticn ol* \he cfidcnt body in alv/ayr on vacation, 
T;::ccc include u/. plun, the "sta^x.ered quarti^r^ arrunt.c- 

r'M^:, '^nd ^. '^^^ » ^j.-'t^ ^^^^ " I }v'*:or.t or" t^'^'u^, "^n r*^'~''r> r>^(*h 
these ti)c stuoents are in 3C**.e vray divided into nroups (nl:'cc or 
rc jiduiiCe, rifc^ K^J^- curi-lc\iLun desired, fair.lly ci.oice, or 

Crouj.'G '^--"f "^"f uo^ojid Gc}.ool Tor 9 v<eck3 v;:rilc for uhe 

first; 3 of these v;cj;' : Gi'^up vacatlcnn, '"P" ret;:rns to 

school v/ith "A" and "i^'^^ and it Is now s'^ vac:ition. And so 
the cycle p;oon vrith P-lSt of t})e ycunf^sters always out. The 
] • *■ ' • ' * i . ::;:ci: r^.l jriL, iz ecc]:cr.ic—t;.t r sc! col b. lld- 
i] * 01,: • .al outl'jy j }:ave to be built for only 7^: ' of 

V ozo. to be .; -r'/ri at any riven tine. In addition, these n]ars 
offer many of "Uhe sar.c curriculur and ins true ticnai advantu^,cs 
as those yrar-roiind ::c^»ool arrnnfremonts instituted for other 
than ccoMo::iic purpose: described in the next two cases, 

A second kind of year-round school plan are those designed to 
promote individualization of the school program. These include 
the ''Multiple Trails Plan", the Clarion (PA,) College Model 
developed by Jo>n Mcl^^in (33) and the "Quinnestcr" Plan, In 
these arranj^erents the variable of time has been manipulated to 
alio;/ for more attention to sucli factors as classes vrith reduc d 
scope of subject matter, bringing about greater iiitensity and 
dcptl*^ because of fevrer classes — opportunity to concentrate on 
3 or h classes instead of 6 or 7, curriculur sampling, curriculur 
and instructional experimentation, and reducing the effects of 
failure by decreasing the investment of time for students, i,e, 
shorter semesters. 

The third category of year-round schools Includes those that allow 
and sometimes promote accelerated school finishing. The "Modi- 
fied Summer School" Plan, the voluntary "Trimester" Plan, and the 
"Continuous School Year" Plan are examples. In the latter a 210- 
day elementary school calendar Is proposed which permits comple- 
tion of seven grades (Klndergarden through Sixth) in six years. 
Others of this kind allow students to opt for an additional time 
block either for enrichment or to finish school faster. 

Preliminary observations are that most experiments with year-round 
schools have produced Jlttle actual savings and that teaching roles 
or staffing patterns have not been significantly affected by the 
Innovation* Such generalisations, though, are premature because 
there are at least three developments that cause optimism. It 
appears that the 45 A5 plan In Valley View School District, 
Illinois, and In other sites Is working to the satisfaction of 
students, parents, and teachers and Is t^.klng place In buildings 
and with equipment designed for only 75% of the student body. 
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There 1:3 rc^nen to bolicvo t:nt the plan v/ould v:ork v;oll in 
other co]r!iDiJ!:ltiec vn. th similar attrlbulcn. Secondly, in the 
Clarion GolJeeie detnonnt ration planned for aeveral yearn and 

wont into tho plannlr^' and the rosoi;rccG available^ "^c ]c( ]: 
for curriculur ex;. Oi l- ^cn•^.a tlc\n. \:LVi] an er.];hs' .:;i:: cm ratchln;^ 

promise is in Dade County, F.lcrida l ub]lc Sc:-;oo] . and othor 
sites workini; wii.h ti:e ^;,uiny:Xiu:(tr Plan — a^^aln not for the 
economic inplicationa but for outco^nec in terns of staffing 
patterns ancl general instructj oral and curriculur iTr.provcinent . 

Appendix III Ghcv;t: a comparicon of the various year-round 
school p.Van.::, 

Infcrr-jl r:? en 

The United States is experiencing; a renevml of the progressive 
education movement of pre-V/orld VJar II davs, "Open ^^chools", 
"flexible education," "informal education", are words typically 
used to describe nevf prograns related to that thrust. Its 
historic roots are Trom Rousseau, Dewey, Montcssori, and Sir 
Henry Hadov;, author of the Britich report v;hich began the in- 
formal movement in that country in 19^^. Today's movement has 
taken the strands begun by those philosophers and practitioners 
and added to them the work of several learning theorists, most 
notably Jean Piaget; curriculum innovators such as Jerome Bruner 
and others; and observers of the larger social scene who could 
bring public and Intellectual support to the movement—Charles 
Silberman, Joseph Featherstone, Lady Bridgit Plowden, and others. 

The most notable experiment in bringing about wide spread use of 
open education in the United States has been the state^wide 
program in North Dakota. This program is based on a massive 
teacher re-education effort designed to change the way in which 
schooling is conducted, and to upgrade the formal education of 
teachers • Accomplishments include higher attendance levels, 
decrease in discipline problems, increased student interest, 
flu>4 gains in reading, math, science. ( 9:13). 

Other approaches at the elementary level include the John Carey 
School in Richmond, Virginia, where the type of schooling pro- 
vided is based on age characteristics with the amount of freedom 
governed by age and readiness levels; those in Dallas, Texas 
characterized by their open resource center in the middle of the 
building with books, audiovisual material, and home-like surround- 
ings; and the World of Inquiry School in Rochester, New York where 
the curriculum is pursued in an Informal, culturally balanced set- 
ting using a form of the core curriculum approach. There ai«; 
several high schools in the U.S. maintaining somewhat the same 
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o"bjectives as other schools but trying to to more effective by 
providing an infoi^inal setting. John Dev/ey Iligli School in New 
York City, for exarnnlc^ has most of its Academic program in 
mini cuui-Ges in Vv'iiicn oLudents can progress as fast as they 
arc 'i.olv.;. Uith the I'Ciiiaining time 'ihcry are able to piirL;uu 
thr^ir intercstr> in i^^iepcnrlent study or in other informal 
v;ayj . 

The objectives of informal education discussed here are essent- 
ially those of traditional schools-'-sl^ill development, citizen- 
ship education improving abilities to comviiunicate^ developing 
competency in and regard for the arts^ and helping students be- 
come life-long learners-^although in the infonnal school there 
is often more attention g.lven to the latter. The chief differ- 
ences of inforiiial schools is the organiza^tion of the classroom^ 
the learning activities provided for students^ the sequencing 
(or non-sequencing) of the curriculum and the role of the teach- 
er. The nature of these differences can be summed up by 
Silberman' s recall of a Chinese proverb: ^'1. hear^ I forgetj I 
see, I remember; I do^ I learn 

There is a marked difference in the appearance of an informal 
classroom from that of the formal one. Pupil desks are replaced 
by tables large enough for the group vrork of several students or 
for the large project activity of an individual; children work 
independently or in small groups^ many of the^n exploring various 
learning centers around the roomj the teacher' s desk is unobtrus- 
ively placed in one corner; there are materials--books^ different 
sizes of paper^ science equipment^ art supplies — everywhere; and 
the children are freely talking to others as they engage in their 
vfork. The activities of the students range from independent work 
on various sill development exercises to large group v7ork designed 
by the teacher to develop a concept in social studies or to pro- 
mote a kind of artistic expression * 

Less attention is given in the informal classroom to curriculur 
sequencing; more to developmental growth patterns of individuals 
with special attention to the various stages of readiness each 
has for a given curriculur objective. Teacher's role^ then^ be- 
comes one of diagnoser of individual learning needs; selector 
and arranger (often with the student) of ways to acquire the new 
learning; and record keeper^ evaluator of each student's progress. 
The teacher seldom lectures or plans learning opportunities for 
whole groups. He would never establish groups of youngsters on 
a 'long term basis. Instead^ small groups of students would be 
brought together and taught a commonly needed skill such as a 
kind of punctuation. At other times^ children would meet to- 
gether v7ho had a conmion interest such as doing a mural painting 
or writing an original play. 
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Informal education of thin kind diccussed here costn no more or 
less than more, traditional forms of school. There are no spec- 
ial Q.c\\r:li}::y :: y^':,:: rl::.i. r:':u::- ii: to bo cxroncivc . Msc^, 
there is ro e\n.dnnno t]')^it hulldinf^s bniD.t spocially for infoj^^r'^l 
education costs ir.ore than traditional ^^egg. crate'^ ones. (As a 
Mutuoy of .'.j'! Djllas^ Tox-\3 jc:*oolc built for oi:^.n c^j^-a- 
tion have cost ^20 per souare foot^ v/hile traditional ones have 
cost $25.) 

Most informal classrooms use more expendable instructional 
materials tna-ii tlic typical classroom. There can be balancing 
savings though^ since materials such as v/orkbooks or class-size 
collections of textbooks v;ould not be a]jprcpriate p\.ircha.ses for 
an informal classroom. Many informal classrooms have aides bv<t 
their costs^ t;oo^ are often balanced out by larger class size. 

Schools Without Walls 

Growing from the same traditions as inform.al education is a 
relatively novr phenomionon on tho American educational scene, 
schooling without a building. The intent of this movement is 
to bring about sig^^ificant and basic changes in the vray in "/hich 
school is conducted. 

A significant change proposed by' the proponents of this forTn of 
schooling is the source of educational ob jectives--tlie student 
himself. In many of these schools^, students are trusted to make 
their ovm decisions about the kind of education they wish to re- 
ceive and the way in which they will acquire it. 

In Philadelphia' s now famous Parkway Program ^ students made the 
first and most basic decision^ whether or rot to attend this 
school. After that^ the student must choose everything he does 
within the program. If he does not make a choice or cannot make 
a choice^ then nothing happens until he does. Through a system 
such as this students learn^ with the help of advisors^ to make 
decisions — hopefully with increasing skill — and to understand the 
process through which one goes to m,ake such decisions. In the case 
of Parkway^ ^there is a rich variety of choices ^-vailable to the 
students^ for he has the whole city from which to choose his 
teachers and his curriculum. If he wants to study Journalism 
he does so at the metropolitan newspaper; if he wants to be an 
artist he works in an art museum; jf he wants to learn a business 
the staff of the school will help him to find an appropriate re- 
source. In shorty Parkway created a learning community with its 
structure being provided by student choice and tutorial groups. 
These tutorial groups^ consisting of approxliTiately sixteen students 
who met for a few hours a v/eek with a faculty member^ provided 
personal encouragement^ support and counseling^ and a place where . 
special attention could be paid to the basic skills of language 
and mathematics. 
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Parkv/ay had over a hundred cooperating agencieo. Some of them 
were the Academy of natural Sciences^ the Atlantic Rlclifield 
Company the Convention and Tourist Bureau^ The Film Media Cen- 
ter ^ jiLu"ili-^:::u;.: 1 :louical Jc;±J.c.t_^o aiici :Ju3pltal^ the Insuraiicu 
Cor::v':n:/ of l'II: ::±^s:\ , I\ rfoct Copy Service, Inc., riiiZ.adei phia 
Mur;ov:n of Art, P:-i].ado].phia Music A::adcmy, Philadelphia Zoo, 
\.'.i::..:::^]',cr jJci.ar ^'^oro ^ and tno V/einstein GeriatriCo Centei'. 

In fiscal year 1^70-71 the Parkvray School ran on an annual per 
student cost of |720--alDout the average cost per student in 
Philade'i.i'/nia for that year. Other schools, hovrever, have costs 
not reflected in that average --primarily the school building 
itself. That cost, according to estimates in 1971^ for a tv/o- 
thousand^studcnt "building in Pniladelphia would have been tv;enty 
million dollars; but since the amount v7ould have to be borrov/ed, 
it V;0uld have aci-ually cooi: the taxpayers forty milu.lon dollars. 
Also, these figures do not include heating and m.aintenance^ v/hich 
in Philadelphia cost about $100 per student per year, Parkv-^ay 
used virtually none of this money since it had little space to 
maintain and operate. Attendance during 1971 was at 89 percent, 
som.evrhat higher than the usual rate of attendance in Philadelphia 
high schools, (Although, this figure may not be very reliable 
because of the nature of attendance keeping procedures at Parkway. )-x- 

Obviously, there is a tremendous difference in the tasks of the 
teacher in a setting such as this. He must, as required, help 
students articulate their needs. On other occasions, the teacher 
acts as a guide to those resources* vriiich help students meet their 
needs — sometimes filling that need himself but often finding other 
sources of help. And the teacher must also be an independent 
observer of the student, acting as a friendly critic and counselor 
for the future. 
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In at least two experiments conducted in the United States, the 
Parkway Program in Philadelphia and the Home Base School in 
Watertown, Massachusetts, there is firm evidence that pupil 
achievement as measured by the usual methodblogy either remains 
constant in these freer schools or is improved. This is particular^ 
ly true when one looks at the success that Parkway has had with 
former dropout students. 

On other measures, such as student interest in school, feelings 
of satisfaction, and'desire to pursue more advanced education, 
there is very strong evidence that the efforts of those who would 
open up the school environment are being successful. 

An Open Learning System on Television 

In the Fall of I969 ^ television shov; designed to systematically 
develop young. (3-5 years old) children's readiness fo,r reading 
appeared in the United States. "Sesame Street", in 1972^ was 
being viewed by nine million children • A total of I30 hours of 
^These data taken from The School Without Walls , bibliographic 
O sntry 28. 
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instruction v/as prepared at a rate of less than 1/2 cent per 
student hour. Longitudinal research has shown that television 
ci-n Lu an c.:'r^::ctl'.-;^ : -o:::-^;: for tcac}.ln;;; i?".voa;t'int r^i]-:;plc fact:.^ 
and slrinis. such as rocop-nizinp; and lalDelin{5 letters and num- 
erals^ and mere complex higher cognitive skills^ such as classi- 
±jl:\'^ JC :'...:I.).j 'lj h v:: :./:U ■■ ./ oT cx*lucri:\. An l:::porl:int fliid- 

ing of the prf^lirrinary research v;as that the program did not 
require fornio.l adult supervision in order for children to 
achieve the prograin^ s objectives. Since most of the youngsters 
vrho viev;ed the progrci^n vjore pre-school age^ this finding has 
led ]rjany to soel: grciiter use of the television medium for direct 
instructional experiences outside the school building. 

Children's Television Workshop^ producers of '^Sesame Street"^ 
in 1971 put '^Klectric Cor.pany'' on the air for young school age 
children-^especially those v/ith reading problems. In its first 
year four million youngsters viev^ed the shov/ (2 million in school^ 
2 million after school) and in its second year six million stud- 
ents participated. Again^ per pupil expenditures per hour of 
instruction are very ],ow because of the tremendously large view- 
ing group. (13) 

Extensive research indicates that in the I9 curricular areas in 
V7hich the shov; worked vlev/ers scored significantly higher on 
standardized achievement tests (appropriately called 'the Electric 
Battery' ) than did non-viewers. These gains v^ere not restricted 
to the target population in the lov;er grades (higher grade young- 
sters insisted on seeing the show^ too). Fourth graders^ for 
example^ gained significantly in their ability to punctuate. 

The teacher' s role in the classroom in which Electric Company is 
used is one of preparing youngsters in advance for the exercise 
they will have with the show and doing follow-up with new learn- 
ings after it is over. Materials are available to help the teacher. 

Appendix IV provides additional research information about 
Electric Company. 

Part III; Conclusions and Implications 

The principal method used to try to improve school quality in the 
quarter century following World War II has been to reduce the num- 
ber of students which teachers meet each day. For example^ the 
student/teacher ratio in elementary school in 1955 was 30.2 as 
compared with 24.4 in 1972j for secondary schools, the student/ 
teacher ratio in 1955 was 20.9 as compared with I8.9 in 1972. 
Since teacher salaries constitute the largest single budget item 
(approximately 75^) ^ it is increasingly difficult to bring about 
school improvement in this manner. In^a medium size school dis- 
trict of 50^000 students it would cost 1/2 million dollars in 
salaries per year to reduce each class by one -pupil; in a large 
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district it would^ obviously^ cost millions. In the United 
Staten^ v/here school costs have risen much faster than the 
Gross liational Product^ it is almost impossible to get approv- 
al for r>uch an inver.trnont even if all data supported tho 
addition. 

There on ir^voroct in hi^^'Cr prcdvctivlty in od:ic t?,cn^ hut 
the search for vray^ of achieving this has etltered in the past 
decade. As the selected innovations reviev/ed in Part II make 
apparent^ the focus now is not on increasing stud ent /t eacheT; 
ratios or on cost-ef f ectiveness per se but leather on i]nprovlnp; 
the quality and effectiveness of education at the sa^i^ie or at 
moderately increased costs. This is caused by a number of 
societal factors. The USA has moved from a time v/hen there 
v/as a shortage of teachers to an oversupply (given our present 
staffing and use patterns): from v/eak teachers^ orp;anizations 
to very pov/erful ones Interested in protecting members from a 
labor point of viev/j from relatively hig federal support of 
innovative practices to very little federal support; from 
experiences with innovations that were expected to become wide- 
spread if they proved desirable to the concept of alternative 
schools or a variety of "offerings to the public; from the goal 
of raising the general quality of education^ particularly as 
it pertained to factual information <, to a concern with more 
humanistic values such as cultural identity^ equalization .of 
opportunity for minorities^ individualization of instruction^ 
and socialization techniques. 

In order to help clarify the distinctions and features of the 
innovations described in this paper^ the authors have developed 
a table which^ in a generalized way^ compares several innova- 
tions on four variables. (See Table 5). A study of the chart 
reveals that the first decision needed when considering install- 
ing an innovation is ove of purpose: are the present goals and 
objectives acceptable? Are new ones to be substitute? Are new 
ones to be added on? Is the total school population to be 
affected or only a particular segment? Must the innovation be 
achieved without increasing costs or can the 'Value added" be 
financed through increased costs? An innovation may fit some 
conditions but not others. 

Conceptualizing school problems and building solutions that match 
need is the important first step in improving educational quality. 
The table of comparisons is a rough first attempt to demonstrate 
that the "innovation pharmacy" is not empty^ that we can begin 
to correct school problems more rationally by selecting approp- 
riately from the growing number of tested options — particularly 
when we are better able to match problem and solution . 
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Conclusions 

The authors believe that the innovations reported and others 
studied in the preparation of this paper would support the 
follovjing conclusions: 

1 . Roducinf: class s ize does not necessarily irripro ve 
learning resu].ts; some goals can be achieved as well as in 

large group situations as in smaller ones — although not all goals 

2. There are often less expensive vj'ays of increasing 
educational effectiveness than by reducing teacher/student 
ratios^ especially vjhen class sizes reach a mean size of 26 
to 30 students. 

Educational Turnkey (l^i) has made an interesting study con- 
cerning how much of 2^ types of resources would have to be 
changed in order to affect a 1^ change in the school district 
budget (See Appendix V ), The most expensive change is to re- 
duce the pupil/teacher ratio^ with changing teacher salary 
being almost as expensive. On the other hand^ increasing ex- 
penditures for such items as instructional materials and equip- 
ment has little relative effect on the budget. 

3. When innovations are installed^ they tend to change 
goals and the basis for determining quality rather than to bring 
about improved ways of achieving current goals and objectives. 
For example^ an effort to reduce the failure rate might instead^ 
or in addition to^ bring about individualized instruction or a 
more humanized curriculum. Innovators should anticipate that the 
schools have a way of taking innovations in and changing them in 
unanticipated v/ays. 

4. The initial cost of an innovation tends to be higher 
than vjhat can be expected once the innovation has been estab- 
lished. Studies of the introduc1;ion of computer-assisted in- 
struction^ individually -prescribed instruction^ informal educa- 
tion^ differentiated staffing all show that there are cost*? 
connected with minor remodeling; the purchase^ lease^ or prepa- 
ration of materials; in-service education costs; consultant 
services; and the like. One surprising factor ^ at least to the 
authors^ was the comparatively small amount spend upon upgrading 
teacher competencies when innovations are introduced. One study 
made by the U.S. Office of Education relative to a differentiated 
staffing innovation showed that about the same amount is spent 

on in-service training as on teacher substitute pay and much less 
than on paraprofessional fees. 

5. There is a tendency^ when innovations are introduced to 
hire additional personnel already possessing new skills rather 
than to retrain the current staff and reassign them to new funct- 
ions. 
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6. In the United' States^ there is more interest in and 
acceptance of the concept of increased teanher productivity 
and improvcd^ v.'orkir)-^ conditions for teachers than in reducing 
the studun o/lccvcij<^r ra^^io . 

7. Inherent in rr.'iny of the innovations are the beginning 
steps tovjard more of foe Live staff utilization although this has 
usually not bec^n fr'.atod as a primary goal of the innovation. 
For exaiTiple^ the IGE program^ with its curriculum development 
and instructional delivery system^ is causing greater attention 
to be paid to dir.crote teaching tasks and that attention to basic 
considerations about teaching and learning V7ill bring about more 
efficient staff utilization. 

8. Innovations may benefit the schools in important but 
indirect vjays such as raising the level of student motivation^ 
reducing the failure rate of students^ thereby decreasing the 
need for reteaching^ remedial teachers^ saving student time^ 
improving student attendance in school. 

9. Innovations such as those described here have increased 
the number and complexity of instructional decisions. Time and 
training need to be provided for teachers as they make more of 

the basic instructional decisions. Fortunately^ this new decision- 
making responsibility is coupled with the recognized need for 
learners to have an increasing independence and to not be so 
closely supervised^ at least by certified teachers. 

Implications For Policy 

The authors of the paper believe that there is inherent in the 
U^S. experience with innovations^ particularly those affecting 
staff utilization^ some valid implications for policy. 

1. Use of Teacher Aides to Perform Non-Instructional Tasks 

By non-instructional tasks is usually meant such assignments as 
playground supervision^ monitoring study halls^ athletic events^ 
and social events; filling out forms and reports^ typing tests ^ 
and reproducing these ^ inventorying supplies and the like. 
Studies vary in the amount of non-instructional time which teach- 
ers put in^ but in all of them it is a sizeable amount. For 
example^ in a recent study done by Gerald Krunbein (30:305-329) 
of high school teachers in California^ it was shown that approxi- 
mately one-fourth of the teacher* s total time was spent execut- 
ing iion-instructional tasks. On an average yearly salary of 
$11^318^ this meant that the per-teacher cost of non-instructional 
tasks per year was $2^877.99. It is obvious that even if para- 
professionals were paid as much as five dollars per hour^ some 
savings could be made in salaries and it is reasonable to assume 
that some of the non-instructional tasks could be performed by 
people paid as well as two dollars per hour. 



Many of the non-instructional duties^ when performed "by teachers^ 
require the payment of extra compensation about the contracted 
salo.>*;/. Over one-third of tho t^'?.o:^.c.r coT.Tco.ti\'o r-^o ini 
agreements on file with the MR/\ Research ];iYision contain pro- 
visic'ns granisin^: extra ccr::pensation for a. variety of ex era duty 
a r, si"'*' :::c'r ■" ;> . ^.{'rif. Lond" r r'^r/n tiv:- cost even ]^j^r;hev for i:and- 
ling non-instructional tasks v;ith certified teachers. 

2. Criteria for Selecting Appropriate Innovations 

After the goals for an ij:^no vati \/-e practice liave been establiGhed. 
it vri'il be found that some kinds of innovations vrill accomplish 
the coals much lens expensively than others in a given situation. 
(See Appendix V and 2^1- in bibliography). Factors that must be 
considered include: (a) tl-^.e cost of initiating the innovation; 
(b) the availability of the miaterials to support the innovation^ 
and the cost of these; (c) the size of the student population to 
be served; and (d) the degree of diversity and decentralization 
v/ithin the school system. 

In a highly decentralized educational system^ it is diflicult to 
implement a large-scale change even though it v/ould prove effect- 
ive. This is a major reason v/hy such innovations are more diffi- 
cult to implement in the United States than say in Samoa^ El 
Sa^^^ador^ or Niger. 

Capital intensive innovations are efficient only in large-scale 
operations where large audiences can be reached^ or at least the 
software has been developed outside the school system so that it 
is not necessary to add its development to the school operating 
budget. Examples such as the following will illustrate this 
point. The cost of radio ranges from one-third cents to four 
cents per student per hour. The low end of the scale would re- 
quire Several hundred thousand students whereas the cost for a 
few thousand would easily reach the higher end of the cost scale. 
In a comparable way^ the cost of instructional television is said 
to range from 1.5 cents to fifteen cents per student per hour. 
The low end of the range would require an audience of close to 
one million students. A rule of thumb for computer-assisted in- 
struction is eighty-five cents per student hour if the terminal 
is used 2^000 hours per year. 

3. Application of the Middle Management Concept 

As has been pointed out^ the greatest opportunity for reducing the 
cost of education would arise from increasing the student to 
certified teacher ratio. Also as has been pointed out^ inter- 
personal relations tend to suffer as the student /teacher ratio 
increases. There is a difference of opinion concerning the effect 
on cognitive learning. Innovations have been undertaken which 
would tend to decrease the number of certified teachers per stud- 
^ ent population while increasing the number of non-certified adults 
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in contact with the r.t;ic3ents. In the HASSP or Trurrr> Plan^ the 
role of the sciocol principal was chanced so that a (^,reatt r per- 

of lnr;tn3ctio:". Thir* co\Tnlc(1 v;lth horlr.cntal dirrcrcntla- 

tion lii tro c of ccrliricd t( "achcro and l,}:c addition cT 

City and Mesa differentiated staffing expcrjinents, certified 
teacherj are arra.ii(^;tu in a hierarcj^ial pattern so thui a :^iiddlc 
nianafjo?nont function emerges. This pattern can also be seen in 
the TwE inultiunit Gchool v;here senior teachers take on middle 
r.nn' ':v:'"' rvL r rc :*\-no::ic::r. , hlcjl'jr,^ {^^ ) aico cpvoru t:ie 

notion tl.at t}-e ''riddle love?, r.anarerort" concept hoids ccn- 
cidcrablc prc^^i.^^ if to ecViirn tion. 



Improved use of capital Investments sijch as fcuildinp.^, materials, 
and equipment could not only effect teacher roles but result 3n 
greater productivity in and of themselves. 

We have already soon that the concept of the year-round school 
has implications for more cost effective use of buildincs, eqi Ip- 
ment, and materials. There is also a possibility for teacners 
that so desire to Increase their annual earnings as v:ell as to 
provide opportunities for teachers that wish shorter teachinc 
terms than a full year. 

We need more practical experiences with the schools vrithout walls 
concept , particularly as it can be adapted and also combined v/ith 
other Ideas such as ye&r«round schools. 

Another example of the way in which capital investments can change 
teacher tasks is through the use of the computer to reduce the 
teacher time required for gradlne> diagnosis, record -k'-eplng, and 
the like. 

Incentives to Schools to Experiment With New Teacher Roles 

and staffing Patterns 

There are some types of activities which hold promise for encourag- 
ing educational institutions and teachers* associations to view 
experimentation with teacher roles and staffing patterns In a 
more favorable light. Among the many that could be mentioned are 
the fallowing: 

X. Involve teachers and teachers* associations In the 
plaxmlng for Innovations. Become more definitive about teacher 
role In decision-making — Insuring Its place at the Instructional 
level and at planning stages. 

2. Provide adequate In-service education and professional 
development both before the Innovation Is Introduced and during 
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the implementation stage. Emphasize an individualized approach 
to this kind of teacher career development. 

3. If adjustments are to be made in the number and/or oype 
of staff e.'mploycd^ rnaJie the adjustment by attrition ratl^er than 
by r^'pl^icoront of t::o;%^? tyly-r^nny on the staf'f . 

4. Provide funds from outside sources to cover t3:e added 
cost of initiating innovations. We have found that in the 
United Sta.tes very fev; major innovations are introduced vrithout 
this stir:rj.lation of outside funds. In past years^ this has 
frequently como from the U.S. Office of Education or the pr j vate 
phiiantropic foundations. Matchinf^ r.rants are often a good plan^ • 
particularly if these are extended a three-to-five year period 
and diminish so that the total cost of the innovation is covered 
by the school district by the end of the initial phase. 

5. The development of expensive softv/are v/ith federal 
funds provides ar incentive to schools; television programs^ 
CAI programs^ and the like are exceedingly expensive and none 
but the largest communities or the v/ealthiest schools can cover 
the cost of developing such softv/are in their annual operating 
budgets . 

6. Some favorable experience has accrued in the use of 
performance contracts for teachers v/ithin a school system as 
opposed to the bringing in of an outside industrial firm (some- 
times called bidding) J also the use of voucher systems within 
the public school system has^ in the one situation where this 
has been tried in the United States^ provided an incentive for 
the provision of alternatives witnin the school system. 

7. Innovations vxhich cause teachers to feel more productive 
and professional have a better chance of success than those v^hich 
tend to not affect that variable. Examples of favorable innova- 
tions might be those that tend to' "turn students on" ^ reduce dis- 
cipline problems^ produce the necessity for re-teaching^ relieve 
teachers of non-instructional tasks ^ and the like. Also^ inno- 
vations which reduce teacher/student encounter time have a greater 
chance of sixccess. 

In Conclusion 

Much has been written about the recent criticisms of the schools 
in the United States and it is true that both the public and the 
education professionals are desirous of an improved educational 
program. The criticisms should not be taken^ however^ as a loss 
of faith in the schools per se or in teachers. A recent Gallup 
Poll overwhelmingly reports a belief by citizens in the United 
States that schools are better now than when they attended. Also^ 
respondents listed teachers as one of their "favorite things" 
about schools. Lack of proper financial support is seen to be a 
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pressing problem, so that one can predict that in the future 
in the United States, there v:ill be increased interest in pro- 
ductivity in education. In fact, this productivity will be 
reached not through the hiring of fev;er teachers but through 
efforts to make ttC'chers more productive through the use of 
•non-certified staff, improved middle management concepts, and 
the use of technology. 
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Coi»y of Ouv. of the CompUn d Qui*st ioimnir<*s St ut 
to Directors o£ Fifty Inuovntcd rror,r*mir, 




Kc arc hclpim: the Orr.anization for Ixonomic Cooperation anJ Dcvclo|ocnt (OICIM 
look at the effect of innovations on teacher roles and staffing, patterns, V;* 

understand IhuX you h:\\ c an innovation in your school |\) thai uoiihl hy nsi -" ^ 

t o he inc 1 ud i- J in this study, Th c i nnova t i on ha s beo)i \l i vU ^ 1 6 \us {jo i Uv.^ v \ \ . 
through individual contacts or from the literature) as. y. V Vy ' \ y 'A \ \ ^ i\ .' \ \\ -^Iv..^ 

Kould you help ur» by co:r.plcl in^i this infor::ial survey on innovations and cffcwt 
on teaching roles ~- it should not take too nuch of your time and return it 
to us in the enclosed envelope as soon as possible, Kc would like to bcj^in to 
pull the material together very early in SepteiTiber; your prompt response would 
be appreciated. 

In Part IV of this forn, we ask if you can send us material in addition to la. t 
i\*hich will be contained in this survey. It would bo helpful if that inateri,.*! 
could accompany your reply. 

Thank you very much for your assistance. 



Anna L« Hycr 
Robert M. Mctlure 



I. Status Information 



; A^Ty^tC^ (j Approximate Number of Students 5V> /<:/ 



Person Reporting: 

Name of School District 

Approximate Number of Students Affected by the Innovation: ^ 



Is the Innovation in One 'School, if so. Name of the Building: 

Intent of the innovation you are reporting on this survey (you may check more than 
one of the following): 

[u*]^ To affect content: math, social studies, language, and the like. 

To affect the process of teaching: inquiry, programmed instruction, . 
problem-solving, and the like. 

[t^^ To affect particular factors in student/instructor contact: team 
teaching, tutoring, off-campus programs, content specialists, 
differentiated staffing, and the like, 

[Q^To affect the vertical organization of the school: multi-grading, 
non-grading, individualization which allow time variations for the 
learner, year-round schools, and the like, 

that focuses on development and/or use of new materials: creat- 
ing a media development center, new instructional materials in a 
curricular area, and the like. 

[U^To affect interpersonal relationships: counseling, developing help- 
ing skills, participatory goal setting, and the like. 



Other generic descriptions of in tent noj/ covered by above: 
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Othrr com-U'-'ut s liiat wonlJ liclj^ us lo bettor iniJci'striiKl the nnturc of the iiuunat 
you arc rcj^oi'L in^', : 

1. Age lcvol(s) (or.wlucli the ini^ova'cion is iatcuUcJ; ^ f ^ 

2. Is it dcsij^ucd for a particular (^.roup within the student bOw!y? ( 

Jt^5^ Children of the economically deprived 

[i>f^ "Gi fttd" c);i]drcn 

'^Slov:'^ Icorners 

Physically haiidicajipcd 
[^-jf^ All students of a jpveri aj^c range 
[ ] Otjier: 

3. V.liat notivaled your sc]iool(s) to initiale this innovation: ^ 



4. Was the staffing p:Utcrn affected by the innovation? 
If so, please describe 



Coinracnts other than those above that describe your innovative practice: 
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Using oiily Ihc criterion, ^'wisest use of available resourccis/' please concucnl 
on tho %»nnuviii ion! 

A. V.'ould the innovation, if wiJosprcatI through your school (b), affect per 
pupil expend iturcs ? o i /.^ ^ 

B» If yes, could you estinatc, rather precisely, hoxc significant that effect 
Kould be? 



C. Have ways been devised to assess the "cost effectiveness'* of the inno\a- 
tion? If so, could you describe them? 



IV. Acquirinp, Further Infcrnation 
A. If we need further infonnation, may we be. in touch with you? 



Address: 














Telephone: 







(Area Code) 

B. If we need further information which teachers in the program can best 
supply, may bo contact them ? 



Name; \\t>tt\tu^ Name: ^ift^i 



Address: ^ *j«fcssEs.^ Address : 



Telephone: Telei^one:^ 



C. If there arc printed laaterials about your innovative activity available 
Mid they can be easily included in the return envelo^^e provided for this 
survey « we would appreciate your sending them along. If not# please list 
the titles* address for requesting them, and price below: ; 



Again* many thanks for your help. 



Anna L. Hyer ' *V Robert M. McClure 

Develf^ent Coord ^nator Field Coordinator 



Instruction and Professiimal Development» National Education Association, 
1201 • Sixteenth Street* W.* Kashington, D. C. 20056 
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Di. Viv:.:,t },C!iU f, c';.v.'w,:s./ 0/ ij^i...rcli fa: "Th? Elcctnc 
Cowprny/* anov.cfti f/ic? queries {nc}s: of:c.n put to hot 
fifjc/ \hii fu'ci// 0/ C'-i. lien's )ci::vir':ji \\\'-tks!^wp by 
classroom tc-iclxn:. h'cr unt.wcfs arc on ^ovcftil 

na(fon;v/c/G sivdio^ unci Ken for CIV/ hy iiKh-. pendent 
tC\sting and ^uf\'.?y ofgr^n'r.C'.Uons and C71V'5; oivn rc- 
search in classroon» utiUzation of ifvj rcadirtq scries. 

1. Ici i>Q L^ilcoliic; 0:,..;;*; ny v:l:: ''Co;! in c!.-rproD:rc? 
A. Yes. A naljonwidc i^Lif\'ey of Ihc proc]rr;rii*s utilizr^tion 
in schools indic:r:tod The Electric Compcny was v/atchod 
in nearly 23 percent of all elerncmlr-iry r.chools in its first 
year. During Via cecond season a foNowiip nurvey indi- 
cated that 34 I rcent of all elefriontary Kchocis are using 
Iho shov/.(ll is sigriificont Ihcit only 51 percent of all 
schools have TV sets.) Total audience for the program 
jumped by . 0 percent between the first and second 
years. The Children's Television Workshop estimates 
thai six million :hildren, Including proschoofers, watch 
the show regularly. 

2. Whstlias hzcn the recponfje of teachers using The 
□ccfrrc Cor.ipKny? ^ 

A. According to the Herriolt-Llebert survey,* some 85 
percenl of teachers using the show in the first season 
reported a *'very favorable" overall opinion of the series; 
A3 percenl of this group, said that their opinion was even 
more favorable at the end of the year than when they first 
saw the program 

3. Are children enthusiastic about The Eleclric Com- 
pany? 

A. 80 percent of the teachers surveyed repor led that Iheir 
pupils were "very interested" rn the series. An additional 
17 percent noted "slight interest." 43 percent of all 
teachers said that student interest had increased over 
the season. 

4. Is the program educalionaliy efiective with first, 
second, third and fourth nrade chiidron? 

A. Yes. According to the Educational Testing Service'* 
evaIuatior\, children who watched the show regularly in 
school scored significantly higher than their non-viewing 
counterparts on the reading achievement battery admin- 
istered to evaluate the impact of The Electric Company's 
first season. 



5. Can the prorirani bo wjcd wilh cliildrcn at v::iicu:i 
reading achi^jvoment levels or must it be used rcrJcr:- 
livcly? 

A. Pooi readoiri. avcrngo rojKiors, and oood leacicrr, in 
grades hnvo all dcmorii-.trntcd somc^ gains on ihc 
icadinrj acliit.vo.'i'vnl ti\ ".-i. 01 course, tlio Lir^icnt n:un:, 
tend to be anionn tho^o chilMrr n v.ho h:ivv th<j m:-:: t 
gain fiom the show's cuniculuin: t^^at \v>, arno:in n-..v/ 
readers and. young children making slo^'.or u-adinj 
progress. 

C, la tho |:ro":rrni cfloctiva villi blach chilr'rcn, ivliitj 
chiJLlrcn, cl.ilcl/on from t^iK'^;r:iL.h br?cI;nioii?tds, uroixn 

vvTiA c!;:)i'ron, bovT r.r.;1 < irio? 
A. Yes. it ts cfteclivo wiih vM tiicr.c groups. Chi.'dicn from 
all sub-g roups tested by the Eriucrjlional Tostiria SorvK "") 
sliowcd similar benefits ftorn v.'cUching Tho EVxtnc 
Company. 

7. In vJiv-.'.T r;":vclnc ciirr:c';''^;.-^ r-rO'-s hpo Ilio prc^rr i.i 
dcrnonstr; ;cd rr^ansurc-.j-o c.Iinctr.? 

A. Gains wcirc demonstrntod in all 19 curriculum arcr.s 
covered by tho ETS tests, alliiough the pcirticular areas 
of gain were different for children at different grnda 
levels. For example, punctupJion was an area of signifi- 
cant gain for fourth graci:-?rG. whereas second grad.?rs 
gained significantly in virlu:^lly all curriculum areas. The 
most dramatic gains tended to occur in the curriculum 
areas on which the show spent the most time, such as 
morp/}er;ies, consonanf iiigraphs and sifeni-c. (For more 
detail on the gains registered, see the summary report 
of the ETS survey.) 

8. Are any rnalorials aval(:5b!o to teachers to help them 
make the best use of the program? 

A. Yes. A bi-weekly teacher guide delineates the cur- 
riculum to be covered by each show and suggestr activi- 
ties and games which the teacher may want to use. The 
Guide is available from Subscription Office; Xerox Edu- 
cation; Columbus, Ohio 43216. 

9. V/hat have been the criticisms of the show? V/hat 
changes have been made in response to them? 

A. The Electric Company contmues to be an experimental 
show— jusl as it has been from the teginning. An exten- 
sive program of summative and formative research is 
carried out concurrently with p^'ogramming. This allows 
changes to be incorporated as production goes along. 
For examplF, a major criticism by our Board of Advisors 
during the first season was that The Electric Company 
tried to teach loo much In each program. During the 
second season the number of curriculum goals in any 
one show was cut down, while research continues to 
determine what the best combioation is. 

Another criticism of fi'st season programming was the 
pace of the show. Many advisors felt that the program 
was too frenetic, bombarding the child with too much 
too fast. They suggested programming ideas which 



**Who Watched The Elcciiic Compony." a summQ\/ of the major fir^dtngs ot 1971 '72 schooi ar\d teacher utifization studies, prepared 
by Drs. Rot^ort f . Hcrriott arid (Poland J. UcbcrL 

*'HeadmQ wUh Television: An Evaluotior) ot The Electric Company," by Samuel Ball and Getty Ann Bogatz, Educational Testing Service, 1973. 



would provide "breathing space" for the c?iild, Tliose 
have been incorporaicd in the second season's pro- 
grams. 

Ongoing research has suggeslcd that along wilh put- 
ting liniit:; on the number of cui riculuin iioins in the Cihcv, 
'it was necessary to make print more obvious and leave 
it on the sciecii lonCvT. t^o \'t\u\ i^ov:cr roadcis v.'ould 
have time to scan it. Second s'.\:5on programming hns 
.jncludod laigor pnnt. more advantageously placed, and 
of longer CfXpoLure. 

10. Ir> lha hvcl of hrn^or too sof l^ir.ticr.lod for cchool 
ch;!r:;cn? 

A. in some cases tlie anov/er may bo yes, particularly with 
verbal humor. Bui in order to caplurc and iiold the alien- 
tion of a diverge audionco the procuam muot operate on 
several levels at orice. if !''.e humor f^cmetimes escapes 
younger children it may well do tha feature which attracts 
and holds the attention of an oidc-jr child who may need 
the additional practice on tho curriculum. But v/hen the 
humor is very sophi^licr.lud, v,*e ma:<o every ci'ort to 
include visual humor simuliancously in order to hold the 
interest of the young child. 

11. \7hnt fo tho reason for so many different dblccts 
on iho shovi? 

A. In presenting many varieties of English. CTW is fol- 
lowing the best advice of contemporary linguists, namely 
to present many different v/ays of speaking In contexts 
v/here those language varieties are appropriate. Print 
appearing on the screen, however, follows standard 
English orlhography. It should be noted that actors whb 
speak a non-standard variant in one situation also speak 
standard English in others, where it is appropriate. This 
is our v/ay of acknowledging that people 'speak in differ- 
ent ways and these are all acceptable in different situa- 
tions, but no matter hov/ any one of us sounds when v/e 
speak, we all read the same printed forms. 

12. Is the program effective with children in grsdes 
higher than, say, the third and fourth grade? 

A. Most of the information we have is informal, but v;e 
know that thashow is being used v/ith older children and 
even in some adult literacy programs. Those using it 
report that it Is helpful. 

.13. Mow often'per v/eek do chlldreift need io view tho 
program in order to boriefitfrom it? 
A. According to the Hcrriott-Liebert survey, many 
schools could not rearrange their schedules to permit 
classes to viev/ five days a v;eek, so the average viewing 
time per child totaled about four days a week. The gains 
reported by Educational Testing Service are for children 
who view the show regularly in school. We do not at this 
point know what the effects are with less frequent view- 
ing. However, the shows are not sequential, and so are 
.not dependent upon one another. Missing a show does 
not affect understanding the next show. 

14. is school viewing advised in preference to home 
viewing? 

A. We are not yet certain what the educational effects of 
the program are in the home viewing situation. We have 
. a much belter idea of the show's effectiveness in the 



classroom. Obviously, home viewing isn't as dependable 
a v/ay of presenting the program as v.'hen it is part of tho 
regularly daily classrooin schedule. 

IS. Ii nonio mcrnberr. of my clrc:^ V.r^vo vlcwcrl pre- 
nrcrn for o ycnr or iv.ore already, is Ihero ntvj v/i.:3 in 
t!:rlr contlr/jinj to vFr;/ it (or a rrcon:: or r.v..rj t .::d 
scr»5on? 

A. This question can Le answered only over lime. V/e are . 
nov.' in our second broadcast season, and ETS is Cc^rry 
ing out a study to finrl out Vvhat happens to chiljicn v. ho 
view two consecutive seasons as opposed to \\ l,o 
viev/ only one season at various grade levels (lirr.l, sec- 
ond, or third). 

1G. Vioxj i»rci'u! CIO tiVinhcr Initlntrci actlvilioo f :»;*r:r- 
\n'^ z tov.ndi iUo prof-reiiii? Aro sosno more ucL»*i iU ra 
o:;.r;j:i? 

A. Wo have also inilioied research to try to ari:;.ver this 
question. The Electric Company has only been In the 
classioom for a little more than a yf^ar so our bcr,{ infor- 
mation naturally comes from the teachers who cif3 ex- 
perimenting v/ith v/ays to use it. The Herrioti-Lieberl 
study reports that over 80% of the teachers surveyed 
felt that discussion prior to the broadcast helps tr.oir 
studenfs catch the message of the program. Over 80 
percent consider it useful to hold discussions of the pro- 
gram immediately afterward. Interestingly, a little more 
than 60 percent of the teachers said that discu.ssion 
dufing the viewing time was. helpful. 

17. Is The Electric Company curriculum a cor»ipro- 
hencivo rcadino pronrcin? 

A. No. The Electric Company is purposely designed as 
a supplement, an additional reading resource for the 
teacher and the child. It may enhance, but cannot re- 
place,.an integrated program of reading instruction. 

18. What viewing conditions should bo maintained in 
the classroom? 

A. There are some conditions that would seem to be im- 
portant. The television set should be placed in such a v/ay 
as to eliminate glare from lights or windows and viewing 
groups should be organized and the children situated 
so as to permit each child to see print on the screen 
clearly. The most common practice lis that of having alt 
children in the classroom view the show but if some 
children are watching the program and other children 
are engaged in other activities, these activities should not 
be noisy or distracting. 

19. Are children who arc v/atching Tho Electric Com- 
pany on black and v/hlte sets In schools at a disad- 
vantage in comparison to children who watch it on 
color sets? 

A. Apparently not,-at least'not from the point of view of 
learning. The reading achievement gains demonstrated 
by both groups on the ETS tests were similar. 

20. Hov/ can I, as a teacher, offer suggestions or criti- 
cisms regarding The Electric Company? 

A. The Workshop welcomes your responses to the pro- 
gram. You can write to us at any time, c./o Electric 
Company Research, Children's Television Workshop. 
1 Lincoln^Plaza, New York. N.Y. 10023. 
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